PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2002-134729 
(43)Date of publication of application : 10.05.2002 



(51)lnt.CI. 



H01L 27/146 
H04N 5/335 



(21 Application number : 2000-327662 
(22)Date of filing : 26.10.2000 



(71 Applicant : INNOTECH CORP 

(72)lnventor : KAWAJIRI KAZUHIRO 
MITSUIDA TAKASHI 



U2 



It 



24 

f 



(54) SOLID-STATE IMAGE PICKUP DEVICE AND METHOD FOR DRIVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS-type image sensor 
that can take an image produced by an optical signal with the whole 
light-receiving surface, can convert the optical signal into an electrical 
signal, and can output the electrical signal as an image signal to the 
outside. 

SOLUTION: The MOS-type image sensor includes a light-receiving 
diode 111, having a light-receiving region that is formed on a substrate 
11, and produces light-producing electric charges, when light is 
applied thereto; an insulating gate type field effect transistor 1 12 for 
detecting optical signals which is provided with a region 25 for 
accumulating the light-producing electric charges, outputs a threshold ™ ^ L ~ 
voltage modulated by the accumulation of the light-producing electric 
charges as an optical signal, and is formed on the substrate 1 1 ; an 
electric charge carrying path for carrying the light-producing electric 

charges produced in the light-receiving region to the region 25; an electric charge discharging path for 
discharging the light-producing electric charges produced in the light-receiving region to the substrate 11; 
and a means 42 for controlling a potential barrier with respect to the light-producing electric charges of the 
electric charge discharging path. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera using MOS mold image sensors and its drive 
approach of the threshold voltage modulation technique used for a video camera, an electronic camera, an image input 
camera, a scanner, or facsimile in more detail about a solid state camera and its drive approach. 
[0002] 

[Description of the Prior Art] Since semi-conductor image sensors, such as CCD mold image sensors and MOS mold 
image sensors, are excellent in mass-production nature, they are applied to almost all images input device equipment 
with progress of the detailed-ized technique of a pattern. MOS mold image sensors are improved taking advantage of 
the advantage that power consumption is small and can create a sensor component and a circumference circuit element 
by the same CMOS technology especially in recent years compared with CCD mold image sensors. 
[0003] In view of the trend of such a world, the applicant for this patent improved MOS mold image sensors, 
performed patent application (Japanese Patent Application No. No. 186453 [ ten to ]) about the sensor component 
which has the carrier pocket (high concentration buried layer) 25 under the channel field of the MOS transistor for 
lightwave signal detection, and has acquired the patent (registration number No. 2935492). The MOS mold image 
sensors have the structure shown in patent drawing 8 . In the structure, as shown in drawing 8 , a unit pixel consists of 
MOS transistors for lightwave signal detection which adjoin light-receiving diode and light-receiving diode, light- 
receiving diode and the MOS transistor for lightwave signal detection - the well of p mold — it is connected by the 
field. In the MOS transistor for lightwave signal detection, a gate electrode has the shape of a ring, the source field of n 
mold is formed in a center section, and the drain field of n mold is formed so that the periphery of a gate electrode may 
be surrounded, the well near a gate electrode lower part and the source field — the hole pocket of p mold is prepared so 
that a source field may be surrounded in a field. 

[0004] By the way, after a CCD sensor turns off a whole surface coincidence shutter without a mechanical shutter and 
receives a video signal with light-receiving diode, it can take out the distorted video signal which stood it still by 
reading outside the signal which read the video signal to the transfer way, and was read to the later transfer way and 
which is not. On the other hand, in the above-mentioned MOS mold image sensors, an image is captured with light- 
receiving diode with a focal plane mold shutter. And the video signal in which photo electric conversion was carried 
out by a series of repeat actuation is taken out. For example, each electrode is made to impress and depletion-ize high 
reverse voltage at an initialization period, and the optical generating electron hole which remains in a hole pocket is 
made to emit. Make the light-receiving diode section produce an optical generating electron hole by optical exposure at 
an are recording period, and make it transmit to a hole pocket, it is made to accumulate, and a lightwave signal is 
detected by detecting the threshold of the field-effect transistor for lightwave signal detection modulated in proportion 
to the accumulated dose of an optical generating electron hole at the read-out period. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned image incorporation method, when 
photoing a high-speed migration body, and when taking a photograph with the image sensors which have many pixels 
more, there are the start of reading and a problem that read and distortion arises in an image for the time difference of 
an end. This invention is created in view of the trouble of the above-mentioned conventional technique, is the whole 
light-receiving side surface, and incorporates the image by the lightwave signal to coincidence, and offers the MOS 



mold image sensors which can change the lightwave signal into an electrical signal, and can be taken out outside as a 

video signal, and its drive approach. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention relates to a 
solid state camera. As a basic configuration of that solid state camera The light-receiving diode equipped with the light- 
receiving field which generates an optical generating charge by the optical exposure formed on the substrate, The 
insulated gate field effect transistor for lightwave signal detection which is equipped with the are recording field of said 
optical generating charge, and outputs the threshold voltage modulated by are recording of an optical generating charge 
as a lightwave signal and which was formed on said substrate, It has the charge transfer path of transmitting the optical 
generating charge generated in said light-receiving field to said are recording field, the charge discharge path which 
discharges the optical generating charge generated in said light-receiving field to said substrate, and a means to control 
the potential barrier over said optical generating charge of said charge discharge path. 

[0007] That is, as shown in drawing 2 (a), drawing 7 (a), and drawing 1 1 (a), it has the unit pixel 101 containing the 
insulated gate field effect transistor 1 12 for lightwave signal detection (MOS transistor) which adjoins the light- 
receiving diode 1 1 1 and the light-receiving diode 1 1 1. and the 1st well of p mold with which the light-receiving diode 
1 1 1 was formed in n type layer 32a on the substrate 1 1 of p mold — the 2nd well of p mold with which it was formed in 
fields 15a and 43, and MOS transistor 1 12 was formed in n type layer 32b on the substrate 1 1 of p mold — it is formed 
in field 15b. moreover, the 2nd well under the channel field of MOS transistor 1 12 - the high concentration buried 
layer (carrier pocket: are recording field of an optical generating charge) 25 which is in field 15b and accumulates an 
optical generating charge in the periphery of the source field 16 is formed. 

[0008] furthermore, it is shown in drawing 2 (a), drawing 7 (a), drawing 9 , and drawing 1 1 (a) - as — the 1 st well of p 
mold of the light-receiving diode 1 1 1 section - the overflow drain field 41 of p mold connected with the substrate 1 1 
of p mold on both sides of n type layer 32a is formed next to fields 15a and 43. moreover, the 1st well ~ the overflow 
drain gates (OFDG: a means to control the potential barrier over an optical generating charge) 42, 42a, and 42b are 
formed through insulator layer 18a over the upper part of the overflow drain field 41 from the upper part of the edge 
field of fields 15a and 43. the lower part of the overflow drain gates 42, 42a, and 42b - it is - the 1st well ~ low- 
concentration n mold field or p mold field (surface field) 17c which connects the impurity range 17 of n mold of the 
light-receiving diode 1 1 1 section and the overflow drain field 41 of p mold with the surface of the edge field of fields 
15a and 43 and the surface of n type layer 32a is formed, the 1st above-mentioned well ~ pass n type layer 32a and the 
overflow drain field 41 from fields 15a and 43 ~ the path which results in the substrate 1 1 of p mold constitutes a 
charge discharge path, and when required, the potential barrier over the optical generating charge of a charge discharge 
path is controlled by the overflow drain gates 42, 42a, and 42b. 

[0009] especially, it is shown in drawing 8 and drawing 10 - as - the well of the light-receiving diode 1 1 1 section — 
the 1st well which adjoins in the direction of a train (or line writing direction), or the direction of slant, holding so that 
field 15a may be gathered and located in a line with a row and column — the common overflow drain field 41 is formed 
to field 15a. the 1st mutual well which and the overflow drain gates 42a and 42b adjoin in the upper part of the 
overflow drain field 41 - it is prepared so that pons delivery of the field 15a may be carried out. 
[0010] In the above-mentioned configuration, in order to control the flow of the optical generating charge to the carrier 
pocket 25, it has the following descriptions so that the potential barrier over an optical generating charge can be 
controlled by the charge transfer path of resulting [ from a light-receiving field ] in the carrier pocket 25. it is shown 
[ 1st ] in drawing 2 (a) — as - a charge transfer path -- setting - the 1st and 2nd wells Fields 15a and 15b are 
characterized by being connected through low-concentration p mold field 15c. 

[001 1] it is shown [ 2nd ] in drawing 7 (a) — as - the 1st well of the light-receiving diode 1 1 1 section - a field 43 — the 
2nd well of the MOS transistor 1 12 section — it is characterized by the high impurity concentration of p mold being 
high rather than field 15b. it is shown [ 3rd ] in drawing 1 1 (a) - as - the 1st and 2nd wells — field 15a and 15b are 
arranged on both sides of n type layer 32a - having - **** - the transfer gate 44 - the 1st well - pass the upper part 
of n type layer 32a from the upper part of the edge field of field 15a — the 2nd well — it is prepared over the upper part 
of the edge field of field 15b. 17d (surface field) of low-concentration p mold fields is formed in the surface of n type 
layer 32a under the transfer gate 44. 17d of p mold fields could be prepared, but n type layer 32a may be exposed to a 
front face with the case. 

[0012] Next, when a hole (electron hole) is used as the solid state camera, especially the optical generating charge of 



the above-mentioned structure, the drive approach of the solid state camera of this invention is explained. First, 
initialization actuation is performed. The actuation which discharges an optical generating charge from a light- 
receiving field and the carrier pocket 25 at least about all pixels is made to perform in initialization actuation. That is, 
the potential barrier of a path from the carrier pocket 25 to [ makes the potential barrier of a charge discharge path low 
to the residual charge in a light-receiving field, and ] a substrate 1 1 to the residual charge in the carrier pocket 25 is 
made low, and the residual charge in a light-receiving field and the carrier pocket 25 is swept out. 
[0013] Subsequently, it moves to are recording actuation. The actuation which accumulates an optical generating 
charge in all pixels is made to perform in are recording actuation. That is, a potential barrier is formed in a charge 
transfer path and a charge discharge path to the optical generating charge in a light-receiving field, it is the whole light- 
receiving side surface, and the lightwave signal based on an image is incorporated to coincidence. Thereby, an optical 
generating charge is generated in a light-receiving field, and an optical generating charge is accumulated in a light- 
receiving field. Subsequently, while forming a potential barrier in a charge discharge path to the optical generating 
charge in a light-receiving field, the potential barrier of a charge transfer path is made low, and an optical generating 
charge is transmitted to the carrier pocket 25. 

[0014] Subsequently, it moves to read-out actuation. In read-out actuation, every [ a party ] and the lightwave signal by 
which photo electric conversion was carried out are read, for this reason, about all the pixels on a par with the line 
chosen for lightwave signal read-out based on an optical generating charge While forming a potential barrier in a 
charge transfer path to the optical generating charge in a light-receiving field about all the pixels on a par with the line 
chosen for lightwave signal read-out corresponding to an optical generating charge, the potential barrier of a charge 
discharge path is made low, and change of the threshold voltage corresponding to the accumulated dose of an optical 
generating charge is read. At this time, when light is being succeedingly received in the light-receiving field, the optical 
generating charge generated in a light-receiving field is discharged by the substrate 1 1 through a charge discharge path 
from a light-receiving field. While forming a potential barrier in the path from the carrier pocket 25 to [ pixels / all / of 
the line (non-choosing line) which is not chosen / to the optical generating charge of the carrier pocket 25 ] a substrate 
1 1 on the other hand and accumulating the optical generating charge in the carrier pocket 25 While discharging to a 
substrate the optical generating charge which forms a potential barrier in a charge transfer path to the optical generating 
charge generated in a light-receiving field, and makes the potential barrier of a charge discharge path low, and is 
generated in a light-receiving field through a charge discharge path, it is made for the optical generating charge in the 
carrier pocket 25 not to be revealed. 

[0015] Thus, the lightwave signal corresponding to an optical generating charge is read one by one for every line. In 
addition, the lightwave signal contains the noise signal component by the residual carrier leading to a noise. Special 
actuation for removing a noise signal component may be performed. That is, as shown in drawing 4 , drawing 5 , and 
drawing 6 , in read-out actuation, following read-out actuation of the lightwave signal of a selection line, the potential 
grant condition to the pixel of a non-choosing line is left as it is, initializes the pixel of the selection line like the above, 
and reads succeedingly the threshold voltage in the condition of having initialized. And the signal of the difference of 
the threshold voltage in the condition of having initialized with the threshold voltage corresponding to the amount of 
optical generating charges is computed, and a net lightwave signal component is outputted as a video signal. 
[0016] Below, operation and effectiveness of being done so by the above-mentioned configuration are explained. In the 
solid state camera of this invention, it has the charge discharge path which discharges the optical generating charge 
generated in the light-receiving field to a substrate 11, and a means to control the potential barrier over the optical 
generating charge of a charge discharge path, concrete — a charge discharge path — the 1st well of the light-receiving 
diode 111— pass n type layer 32a and the overflow drain field 41 from field 15a - it is the path which results in a 
substrate 1 1 . Moreover, a means to control a potential barrier is the overflow drain gate 42 prepared on the charge 
discharge path. 

[0017] Therefore, the flow of the optical generating charge which faces to a substrate 1 1 from a light-receiving field by 
the way which is the need is controllable, moreover, the 1st well of the light-receiving diode 1 1 1 among charge transfer 
paths section - the 2nd well of field 15a and the MOS transistor section ~ it is placed between connection fields with 
field 15b by low-concentration p mold field 15c. 

[0018] low-concentration p mold field 15c - the 1st and 2nd surrounding wells - compared with Fields 15a and 15b, 
the potential to an electron hole becomes high. In this case, by adjusting relatively the electrical potential difference 
impressed to the gate electrode 19, and the electrical potential difference impressed to drain field 17a, it can adjust so 



that the potential of p mold field 15c may serve as an obstruction over an optical generating charge. Thereby, the flow 
of the optical generating charge which goes to the carrier pocket 25 from a light-receiving field by the way which is the 
need is controllable. 

[0019] furthermore, the 1st well of the light-receiving diode 1 1 1 section - a field 43 - the 2nd well of the MOS 
transistor 1 12 section — the high impurity concentration of p mold is high rather than field 15b. the 2nd well with the 
lower high impurity concentration of p mold — field 15b — the 1st well with the higher high impurity concentration of p 
mold - the potential to an optical generating charge becomes high rather than a field 43. In this case, by adjusting 
relatively the electrical potential difference impressed to the gate electrode 19, and the electrical potential difference 
impressed to drain field 17a, it can adjust so that that potential difference may serve as an obstruction over an optical 
generating charge. Thereby, the flow of the optical generating charge which goes to the carrier pocket 25 from a light- 
receiving field is controllable. 

[0020] moreover, the 1st well — field 15a and the 2nd well - field 15b is connected through n type layer 32a, and the 
transfer gate 44 is formed through insulator layer 18b on the connection field. Of a case, 17d of low-concentration p 
mold fields may be formed in the surface of n type layer 32a under the transfer gate 44. The electrical potential 
difference impressed to the transfer gate 44 can adjust so that the potential of the field may serve as an obstruction over 
an optical generating charge. Thereby, the flow of the optical generating charge which goes to the carrier pocket 25 
from a light-receiving field is controllable. 

[0021] In the drive approach of the solid state camera this invention, the initialization period, the are recording period, 
and the read-out period are repeated in this order. Especially, in an initialization period and an are recording period, 
about all pixels, perform initialization and are recording to the carrier pocket 25, and it sets in read-out actuation. In 
case a lightwave signal is read from the pixel of a selection line, while making it the carrier which controlled the 
potential of a charge transfer path and the potential of a charge discharge path, and was accumulated in the carrier 
pocket 25 of a non-choosing line not revealed It can make it possible to discharge to a substrate 1 1, without moving the 
optical generating charge which read and was generated in the light-receiving field working to the direction of the 
carrier pocket 25. 

[0022] By this, it is the whole light-receiving side surface, and the image by the lightwave signal can be incorporated to 
a solid state camera at coincidence, the lightwave signal can be changed into an electrical signal, and it can take out to 
the exterior of a solid state camera as a video signal, in addition, the 1st and 2nd wells — when Fields 15a and 15b etc. 
are conductivity types contrary to the above (i.e., when the high concentration buried layer 25 is n mold), the high 
concentration buried layer 25 serves as an electron pocket (carrier pocket), and will accumulate an optical generating 
electron. 
[0023] 

[Embodiment of the Invention] Below, it explains, referring to a drawing about the gestalt of operation of this 
invention. 

(Gestalt of the 1 st operation) Drawing 1 is the top view showing the component layout in the unit pixel of the MOS 
mold image sensors which are the gestalten of operation of the 1st of this invention. Drawing 2 (a) is a sectional view 
which meets the I-I line of drawing 1 . 

[0024] As shown in drawing 1 and drawing 2 (a), the light-receiving diode 1 1 1 and MOS transistor 1 12 for lightwave 
signal detection are adjoined and formed in the unit pixel 101 . The n channel depression MOS transistor (an MOS 
transistor may only be called hereafter) is used as MOS transistor 112. The unit pixel 101 had the shape of a rectangle 
mostly, and is aslant suitable to the train or the line writing direction. Spacing is separated by the overflow drain field 
41 of p mold although the unit pixel 101 is not separated especially within the party. 

[0025] the well from which these light-receiving diode 1 1 1 and MOS transistor 1 12 differ, respectively -- a field, i.e., 
the 1st well, field 15a and the 2nd well — it forms in field 15b - having — those wells -- Fields 15a and 15b are 
mutually connected through low-concentration p mold field 15c. the 1st well of the part of the light-receiving diode 1 1 1 
— field 15a constitutes a part of generating field of the charge by optical exposure, the 2nd well of the part of MOS 
transistor 1 12 - field 15b constitutes the gate field to which the threshold voltage of a channel can be changed with the 
potential given to this field 15b. 

[0026] the 1st well which n type layer 32a is formed on the substrate 1 1 of p mold, and was described above in the part 
of the light-receiving diode 1 1 1 as shown in drawing 2 (a) - field 15a is formed on this n type layer 32a. moreover, the 
1st well — the impurity range (opposite conductivity-type field) 17 of n mold is formed in the surface of field 15a. In 



the part of MOS transistor 1 12, as shown in drawing 2 (a), the substrate 1 1 of p mold is thicker than light-receiving 
diode 1 1 1 part including p type layer 1 la with high concentration, the well which n type layer (opposite conductivity- 
type layer) 32b is formed on that p type layer 1 la, and was described above — field 15b is formed on this n type layer 
32b. a well - the gate electrode 19 is formed in the front face of the upper semi-conductor substrate of field 15b 
through gate dielectric film 18. 

[0027] The gate electrode 19 has the shape of a ring, it is surrounded by the common-law marriage of the ring-like gate 
electrode 19 - as - a well - the source field 16 is formed in the surface of field 15b. the rim of the ring-like gate 
electrode 19 is surrounded — as — and a well - drain field 17a is formed in those surfaces over n type layer 32a from 
field 15b. In the light-receiving diode 1 1 1 side, drain field 17a extends and the impurity range 17 of the light-receiving 
diode 1 1 1 is formed, namely, the 1st and 2nd wells which connected mutually an impurity range 17 and drain field 17a 
- it is formed in one so that most fields may start the surface of Fields 15a and 15b. In addition, when calling it a drain 
field, even if it is describing it as 17a below as a sign which shows a drain field, a field including an impurity range 17 
may be meant. 

[0028] The source field 16 and the field between drain field 17a turn into a channel field. In the usual operating 
voltage, in order to hold a channel field in the depression condition, n mold impurity of moderate concentration is 
introduced into a channel field, and channel dope layer 17b of n mold is formed in it. the well under the n type of 
channel dope layer 17b - in field 15b, the carrier pocket (high concentration buried layer; are recording field of an 
optical generating charge) 25 is formed so that the source field 16 may be surrounded, the carrier pocket 25 - the 1st 
and 2nd wells of carrier pocket 25 periphery — since high impurity concentration of p mold is made high compared 
with Fields 15a and 15b, the potential of the carrier pocket 25 interior becomes low to an optical generating electron 
hole among optical generating charges. Thereby, an optical generating electron hole can be brought together in this 
carrier pocket 25. 

[0029] in addition, the 1st and 2nd wells ~ low-concentration p mold field (1 conductivity-type field) 15c which 
intervenes among Fields 15a and 15b is formed in the field equivalent to the boundary parts of drain field 17a by the 
side of the light-receiving diode 111, and channel dope layer 17b. the 1st well - field 15a, low-concentration p mold 
field 15c, and the 2nd well - the path which results in the carrier pocket 25 turns into a charge transfer path from the 
light-receiving field which consists of field 15b. 

[0030] fiirthermore, the next door of the overflow drain field 41 of p mold which has separated spacing as mentioned 
above - n type layer 32a - minding - the 1st well of the light-receiving diode 1 1 1 section — field 15a is prepared. The 
overflow drain field 41 is connected with the substrate 1 1, and while separating spacing, it has the function which 
discharges a superfluous optical generating charge to a substrate 11. 

[0031] the 1st well ~ pass n type layer 32a and the overflow drain field 41 from field 15a - the path which results in a 
substrate turns into a charge discharge path, furthermore, the 1st well among charge discharge paths - the overflow 
drain gate 42 is formed through gate-dielectric-film 18a over the overflow drain field 41 upper part from the upper part 
of the edge field of field 15a. the bottom of the overflow drain gate 42 - the 1st well - low-concentration n mold field 
(surface field) 17c is formed over the surface of n type layer 32a from the surface of the edge field of field 15a. That is, 
n mold field 17c has connected the overflow drain field 41 and the impurity range 17. By the case, low-concentration p 
mold field may be used instead of low-concentration n mold field 17c. 

[0032] Moreover, the above-mentioned element is covered with the insulator layer 26, and fields other than light- 
receiving aperture 24 of the light-receiving diode 1 1 1 are shaded by the metal layer (light-shielding film) 23 formed on 
the insulator layer 26. Next, with reference to drawing 2 (b), it is in a flat surface parallel to the front face from the 
overflow drain field to the carrier pocket 25, and the situation of change of the valence band (Ev) along an one 
direction and the situation of change of the valence band (Ev) which meets in the depth direction from the carrier 
pocket 25 to a substrate 1 1 are explained. Drawing 2 (b) is drawing which meets the II-II line of drawing 2 (a) and in 
which showing the situation of change of the summit of a valence band (Ev). It is more slightly [ than the source field 
16 drain field 17a, and an impurity range 17 ] deep, and the path which results in the left-hand side carrier pocket 25 
centering on the light-receiving field of a drawing shows the situation of change of the valence band within a charge 
transfer path (Ev), and the path which reaches the right-hand side overflow drain field 41 shows the situation of change 
of the valence band within a charge discharge path (Ev). 

[0033] the 1st well as a light-receiving field - on left-hand side, a charge transfer path consists of fields 15 - the 1st 
well under an impurity range 17 - field 15a and low-concentration p mold field 15c - the 2nd well under drain field 



17a and channel field 17b the 2nd well under field 15b, the carrier pocket 25, and the source field 16 - the 2nd well 
under field 15b, the carrier pocket 25, channel field 17b, and drain field 17a — field 15b is arranged, moreover, the 1st 
well - the 1st well under an impurity range 17 which constitutes a charge discharge path from a field 15 on right-hand 
side field 15a, n type layer 32a, and the overflow drain field 41 are located in a line. In this case, the condition of 
impressing the electrical potential difference also to no electrode and field is shown, moreover, the 1st and 2nd wells — 
the summit of the valence band (Ev) in Fields 15a and 15b is made into reference level. 

[0034] Between the light-receiving field and the carrier pocket 25, the field of an energy level respectively lower than 
reference level is formed of n type layer 32a between low-concentration p mold field 15c and the light-receiving field, 
and the overflow drain field 41 . The field where this energy level is low serves as an obstruction to an optical 
generating electron hole. Moreover, in the carrier pocket 25 of high-concentration p mold, it is higher than reference 
level and the optical generating hole has become are easy to be collected. 

[0035] By adjusting the electrical potential difference applied to the field of gate 19 and overflow drain gate 42 and 
others, the height of a potential barrier can be adjusted and migration of an optical generating electron hole to the 
carrier pocket 25 or the overflow drain field 41 can be controlled. Next, with reference to drawing 3 , the configuration 
of the whole MOS mold image sensors using the unit pixel of the above-mentioned structure is explained. Drawing 3 
shows the circuitry Fig. of the MOS mold image sensors in the gestalt of operation of the 1st of this invention. 
[0036] As shown in drawing 3 , these MOS mold image sensors have taken the configuration of a two-dimensional 
array sensor, and the unit pixel 101 of the above-mentioned structure is arranged by the direction of a train, and the line 
writing direction in the shape of a matrix. Moreover, the drive scanning circuit 102 of a vertical-scanning signal 
(VSCAN) and the drive scanning circuit 103 of a drain electrical potential difference (VDD) are arranged across the 
pixel field at the right and left. 

[0037] the vertical-scanning signal supply lines (VSCAN supply line) 59a and 59b and every one ... have come out 
from the drive scanning circuit 102 of a vertical-scanning signal for every line. It connects with the gate electrode 19 of 
MOS transistor 1 12 in all the unit pixels 101 to which each vertical-scanning signal supply lines 59a and 59b and ... are 
located in a line with a line writing direction, moreover, the drain electrical-potential-difference supply lines (VDD 
supply line) 61a and 61b and every one ... have come out from the drive scanning circuit 103 of a drain electrical 
potential difference (VDD) for every line. It connects with drain field 17a of MOS transistor 1 12 for lightwave signal 
detection in all the unit pixels 101 to which each drain electrical-potential-difference supply lines 61a and 61b and ... 
are located in a line with a line writing direction. 

[0038] Moreover, the perpendicular output lines 60a and 60b and every one ... have come out for every train, and it 
connects with the source field 16 of MOS transistor 1 12 in each perpendicular output lines 60a and 60b and all the unit 
pixels 101 to which ... is located in a line in the direction of a train, respectively. Moreover, the source field 16 of MOS 
transistor 1 12 is connected with the pressure-up scanning circuit 108 through the pressure-up electrical-potential- 
difference supply lines 73a and 73b and ... for every train, the inside of the carrier pocket 25, and the 1st and 2nd wells 
— the high voltage for discharging the charge which remains in field 15a and 15b is supplied. 

[0039] Furthermore, the source field 16 of MOS transistor 1 12 is connected with the signal output circuit 105 through 
the perpendicular output lines 60a and 60b and ... for every train. And the source field 16 is connected with the a pair of 
1st and 2nd Rhine memory which consists of a capacitor which is not illustrated in the signal output circuit 105. The 
1st Rhine memory is made to memorize the 1st source potential when the optical generating charge is accumulated in 
the carrier pocket 25, and the 2nd Rhine memory is made to memorize the 2nd source potential after discharging an 
optical generating charge from the carrier pocket 25. And the electrical potential difference of the difference of the 1st 
and 2nd source potentials is outputted as a lightwave signal through the differential amplifier which is not illustrated. In 
addition, active loads, such as a constant current source, are not connected to the source field 16 with the gestalt of this 
operation. 

[0040] Every one horizontal scanning signal (HSCAN) supply lines 72a and 72b have come out from the horizontal 
scanning signal (HSCAN) input scanning circuit 104 for every train. Each horizontal scanning signal (HSCAN) supply 
lines 72a and 72b are connected with the signal output circuit 105. The horizontal scanning signal (HSCAN) input 
scanning circuit 104 supplies a horizontal scanning signal in the signal output circuit 105 through each horizontal 
scanning signal (HSCAN) supply lines 72a and 72b, and controls the timing which outputs a lightwave signal. 
[0041] The video signal (Vout) which does not contain the noise component by residual charge which drove MOS 
transistor 1 12 of sequential ** each unit pixel 101, and is proportional to the amount of incidence of light with a 



vertical-scanning signal (VSCAN) and a horizontal scanning signal (HSCAN) is read from the signal output circuit 
105. Next, according to drawing 4 , drawing 5 , and drawing 6 , photodetection actuation of the solid state image sensor 
with which a single string continued is explained briefly. 

[0042] Drawing 4 shows the timing chart of each I/O signal for operating the MOS mold image sensors concerning this 
invention, moreover, the light-receiving diode [ in / in drawing 5 and drawing 6 / each actuation ] 1 1 1 and a well - it is 
the mimetic diagram showing the situation of change of the energy level (Ev) of Fields 1 5a and 15b, the carrier pocket 
25, the overflow drain field 41 and the energy band of those peripheries, especially the summit of a valence band. 
[0043] in this case - as MOS transistor 1 12 for lightwave signal detection - the 2nd well of p mold - the n channel 
depletion type MOS transistor formed in field 15b is used. Photodetection actuation is performed by repeating a series 
of processes which consist of initialization period (*♦** period)-are recording period-read-out period -. Here, 
explanation is begun from an initialization period for convenience' sake. In addition, the overflow drain field 41 
presupposes that it is grounded throughout a series of actuation. 

[0044] First, initialization actuation is performed, initialization actuation ~ setting — all pixels - the inside of the 
carrier pocket 25, and the 1st and 2nd wells - the charge which remains in field 15a and 15b is discharged, that is, it is 
shown in drawing 4 - as — all pixels - the potential (Vpd) of drain field 17a (impurity range 1 7) - about 5 - V — 
carrying out — and the potential (Vg) of the gate electrode 19 — about 7 — it is referred to as V. Moreover, let potential 
(Vofdg) of the overflow drain gate 42 be touch-down potential (zero potential). The potential of drain field 17a also 
reaches the source field 16 through a channel field. 

[0045] the electrical potential difference which channel field 17b maintained switch-on with the electrical potential 
difference impressed to the gate electrode 19, and was impressed to the source field 16 and drain field 17a while the 
electrical potential difference took for the pn junction of drain field 1 7a, the source field 16, and an impurity range 1 7, 
and the pn junction by the side of a substrate 1 1 at this time — the 2nd well — field 1 5b and the hole pocket 25 are 
started, the high electric field which the field of the upper part of a substrate 1 1 is depletion-ized, and are generated by 
this at this time - the 1st well of the light-receiving diode 1 1 1 section - the 2nd well which contains the carrier pocket 
25 while the residual electron hole in field 15a is directly discharged by the substrate 1 1 - a residual electron hole is 
certainly discharged from field 15b. moreover — as shown in drawing 5 (b), even if it lets the low overflow drain field 
41 of potential pass - the well of the light-receiving diode 1 1 1 section - the residual electron hole in field 15a is 
discharged. 

[0046] Next, are recording actuation is performed. Also in this case, about all pixels, an optical generating electron hole 
is generated in a light-receiving field, and it is transmitted and stored up in the carrier pocket 25. About all pixels, an 
electrical potential difference (Vpd), for example, about 0.5 V, is impressed to drain field 17a of MOS transistor 112 
for lightwave signal detection, gate voltage which a channel field does not depletion-ize to the gate electrode 19 to 
drain potential (Vpd) and source potential (Vps) and by which an electron is accumulated in it with sufficient electron 
density (Vg), about 2 [ for example, ], - about V are impressed. [ moreover, ] the electrical potential difference (Vps) 
0.5 [ about ] as an electrical potential difference (Vpd) with drain field 17a the electron of sufficient electron density for 
a channel field is accumulated by this, and the source field 16 is connected through drain field 17a and a channel field, 
and same with the source field 16 - V is impressed. Furthermore, 3 V (Vofdg) are impressed to the overflow drain gate 
42. 

[0047] gate voltage in which a channel field does not depletion-ize but an electron is accumulated with sufficient 
electron density in an are recording period (Vg), about 2 [ for example, ], — by impressing about V, the electron hole 
generating core of the interface state density in the interface of gate dielectric film 18 and a channel field is deactivated, 
and emission of the electron hole from interface state density, i.e., leakage current, is controlled. Thereby, the are 
recording to the carrier pocket 25 of electron holes other than an optical generating charge is controlled, and the so- 
called generating of a white crack can be prevented in an image screen. 

[0048] then, the light-receiving side of all pixels — and light is irradiated [ coincidence ] at the light-receiving diode 
111. If an electronic-electron hole pair (optical generating charge) is generated by optical exposure, as shown in 
drawing 5 (c) The potential barrier over the electron hole of p mold field 15c in the path (charge transfer path) from the 
light-receiving field to the carrier pocket 25, And since the potential barrier over the electron hole of n type layer 32a in 
the path (charge discharge path) from the light-receiving field to the overflow drain field 41 is expensive, an optical 
generating electron hole will be accumulated in the light-receiving diode 1 1 1 section. 

[0049] Next, as shown in drawing 4 and drawing 5 (d), (e), and (f), the optical generating electron hole of the light- 



receiving diode 1 1 1 section is transmitted and accumulated in the carrier pocket 25 by the three-stage about all pixels, 
for this reason, it is first shown in drawing 5 (d) — as — all pixels the potential (Vpd) of drain field 17a of MOS 
transistor 1 12 for lightwave signal detection — about 0.5 — having held the potential (Vofdg) of the overflow drain gate 
42 to V 3 V, respectively — the potential (Vg) of the gate electrode 19 — touch-down potential - carrying out - the well 
of a light sensing portion - the well which has the carrier pocket 25 to field 15a — the potential of field 15b is lowered. 
[0050] then, the 2nd well which sets potential (Vpd) of drain field 17a to 3 V, and has the carrier pocket 25, holding the 
potential (Vg, Vps, Vofdg) of the gate electrode 19, the source field 16, and the overflow drain gate 42 in the front 
condition ~ the potential of field 15b — the 1st well of a light-receiving field - it lowers further relatively to field 15a. 
[0051] the 2nd well which finally sets potential (Vpd) of drain field 17a to 5V, holding the potential (Vg) of the gate 
electrode 19 in the front condition, sets potential (Vofdg) of the overflow drain gate 42 to 5 V, and has the carrier 
pocket 25 - the potential of field 15b - the 1st well of a light-receiving field — it lowers further relatively to field 15a. 
[0052] Next, read-out actuation is performed. Read the threshold voltage of each pixel, i.e., the lightwave signal by 
which photo electric conversion was carried out, per party, the storage in the signal output circuit 105 is made to 
memorize, and it is made to output to the water Hiraide line of force 71 as a video signal succeedingly in this read-out 
period. First, about 2 V is outputted to output line 59a from the VSCAN drive scanning circuit 102 to the gate electrode 
19 of a selection line about all the pixels of the 1st line. Touch-down potential is outputted to output line 59b to the gate 
electrode 19 of a non-choosing line. On the other hand, a selection line and a non-choosing line maintain VDD drive 
scanning-line 61a at about 3 V (it becomes the drain potential of MOS transistor 1 12). Moreover, a selection line and a 
non-choosing line make the overflow drain gate 42 touch-down potential. 

[0053] At this time, the reversal field of low electric field is formed in a part of channel field of the carrier pocket 25 
upper part in the pixel of a selection line, and a high electric-field field is formed in the remaining part of a channel 
field. The drain voltage-current property of MOS transistor 1 12 shows saturation characteristics. Thereby, the 1st Rhine 
memory is charged and the threshold voltage (source potential VoutS) by which light modulation was carried out to the 
1st Rhine memory is memorized in the place which charge completed. Moreover, as the continuous line of drawing 6 
(g) shows, since the potential of the overflow drain gate 42 is low, the obstruction over an optical generating electron 
hole does not exist in a charge discharge path. For this reason, the optical generating electron hole generated by optical 
exposure in a light-receiving field is discharged by the substrate 1 1 through the overflow drain field 41. 
[0054] On the other hand, in the pixel of a non-choosing line, as the dotted line of drawing 6 (g) shows, an energy level 
changes, and the potential of the carrier pocket 25 is lower. For this reason, the optical generating electron hole 
accumulated in the carrier pocket 25 is not revealed during read-out actuation of a selection line. Moreover, since the 
potential of the overflow drain gate 42 is low, the optical generating electron hole generated by optical exposure in a 
light-receiving field is discharged by the substrate 1 1 through the overflow drain field 41. 
[0055] As mentioned above, the electrical potential difference (that is, noise voltage (VoutN) is called.) which 
originated in the charge by the optical generating electron hole besides the electrical potential difference only by the 
optical generating electron hole is also included in the read threshold voltage. In order to remove this noise voltage 
from a lightwave signal, actuation which reads only noise voltage (VoutN) is succeedingly performed about the 
selection line which performed read-out actuation. That is, about 7 V is outputted to output line 59a from the VSCAN 
drive scanning circuit 102 to the gate electrode 19 of a selection line. Output line 59b to the gate electrode 19 of a non- 
choosing line is held to touch-down potential. Moreover, a selection line and a non-choosing line maintain VDD drive 
scanning-line 61a at about 5 V. Moreover, a selection line and a non-choosing line hold the overflow drain gate 42 with 
touch-down potential. By this, as the continuous line of drawing 6 (h) shows, an energy level changes, and in the pixel 
of a selection line, residual charge is discharged from the inside of a semi-conductor like the initialization actuation 
shown by drawing 5 (b). 

[0056] On the other hand, in the pixel of a non-choosing line, as the dotted line of drawing 6 (h) shows, an energy level 
changes, and the potential of the carrier pocket 25 is lower. For this reason, the optical generating electron hole 
accumulated in the carrier pocket 25 is not revealed during read-out actuation of a selection line. Moreover, since the 
potential of the overflow drain gate 42 is low, the optical generating electron hole generated by optical exposure in a 
light-receiving field is discharged by the substrate 1 1 through the overflow drain field 41. 

[0057] Subsequently, by the pixel of a selection line, like the time of drawing 6 (g), as the continuous line of drawing 6 
(i) shows, an energy level is changed, and MOS transistor 1 12 is operated. Thereby, the 2nd Rhine memory is charged 
and the threshold voltage (source potential VoutN) in the condition that the optical generating electron hole is not 



accumulated in the carrier pocket 25 is memorized by the 2nd Rhine memory in the place which charge completed. As 
the dotted line of drawing 6 (i) shows, an energy level is changed, and it is made for the optical generating electron hole 
accumulated in the carrier pocket 25 not to be revealed during read-out actuation of a selection line like the time of 
drawing 6 (g) in a non-choosing line on the other hand. 

[0058] Then, as the continuous line of drawing 6 (j) shows, an energy level is changed, and actuation which outputs the 
electrical potential difference of the difference of the source potentials VoutS and VoutN is performed. Thus, the video 
signal (Vout=VoutS-VoutN) proportional to an optical exposure can be taken out. Then, actuation of drawing 6 (g) 
thru/or drawing 6 (j) is repeated, and read-out actuation is performed for every party. In the meantime, in the non- 
choosing line which is not yet reading, a condition [ that an optical generating electron hole is accumulated in the 
carrier pocket 25 ] is held. 

[0059] Thus, one image can be projected on a screen by reading the lightwave signal by which photo electric 
conversion was carried out from the pixel of all lines. As mentioned above, in the drive approach of the solid state 
camera which is the gestalt of implementation of the 1st of this invention, the initialization period, the are recording 
period, and the read-out period are repeated in this order. Especially, in an initialization period and an are recording 
period, about all pixels, perform initialization and are recording to the carrier pocket 25, and it sets in read-out 
actuation. In case a lightwave signal is read from the pixel of a selection line, while making it the optical generating 
charge which controlled the potential of a charge transfer path and the potential of a charge discharge path, and was 
accumulated in the carrier pocket 25 of a non-choosing line not revealed It can make it possible to discharge from the 
overflow drain field 41, without the optical generating charge which read and was generated in the light-receiving field 
working moving to the direction of the carrier pocket 25. 

[0060] By this, it is the whole light-receiving side surface, and the image by the lightwave signal can be incorporated to 
image sensors at coincidence, the lightwave signal can be changed into an electrical signal, and it can take out to the 
exterior of image sensors as a video signal. Furthermore, in a series of processes of are recording actuation-read-out 
actuation-initialization actuation s j n ce a charge generating field and a charge transfer field have an 

embedded structure, when an optical generating electron hole moves, the ideal photo-electric-conversion device which 
does not interact with the noise source in a semi-conductor front face or a channel field can be realized. 
[0061] (Gestalt of the 2nd operation) Drawing 7 (a) is the sectional view of the solid state image sensor which is the 
gestalt of the 2nd operation. Drawing 7 (b) is drawing showing the situation of change of the energy level (Ev) of the 
summit of the valence band which meets the III-III line of drawing 7 (a), a different place from drawing 2 (a) in 
drawing 7 (a) — the 1st well — field 15a and the 2nd well — without it prepares low-concentration p mold field between 
field 15b « the 1st well - the high impurity concentration of p mold of field 15a - the 2nd well - it is the point made 
higher than the high impurity concentration of p mold of field 15b. In addition, among drawing, since what is shown 
with the sign as drawing 2 (a) with other same signs shows the same thing as drawing 2 (a), it omits explanation. 
[0062] this shows drawing 7 (b) — as — the inside of a charge transfer path - the 1st well — field 15a and the 2nd well - 

- the potential barrier over an electron hole where potential becomes high can be formed in a boundary with field 15b 
so that an energy level may become low to the optical generating electron hole which goes to the carrier pocket 25 from 
a light-receiving field. Therefore, in are recording actuation of the optical generating electron hole shown in drawing 5 
(c), it is possible to prevent migration of an optical generating electron hole to the carrier pocket 25 and the overflow 
drain field 41, and to store up an optical generating electron hole in a light-receiving field. 

[0063] Initialization actuation, are recording actuation, and a series of actuation that consists of read-out actuation are 
repeatable like the gestalt of the 1st operation by this, it is the whole light-receiving side surface, and the image by the 
lightwave signal can be incorporated to image sensors at coincidence, the lightwave signal can be changed into an 
electrical signal, and it can take out to the exterior of image sensors as a video signal. 

(Gestalt of the 3rd operation) Drawing 8 is the top view showing the component layout in the unit pixel of the MOS 
mold image sensors which are the gestalten of the 3rd operation. Drawing 9 is a sectional view which meets the IV-IV 
line of drawing 8 . 

[0064] In the gestalt of the 3rd operation, a different place from the gestalt of the 1st operation it is shown in drawing 8 

- as — the 1st well of the light-receiving diode 1 1 1 section, holding so that field 15a may be gathered and located in a 
line with a row and column and the 1st well of the light-receiving diode 1 1 1 section which adjoins in the direction of a 
train (or line writing direction) -- it approaches in field 15a - making — preparing - those 1st well - it is the point that 
the overflow drain field 41 common to field 15a is formed, moreover, the mutual well which and overflow drain gate 



(OFDG) 42a adjoins in the upper part of the overflow drain field 41 — it is the point established through gate-dielectric- 
film 18a so that pons delivery of the field 15a may be carried out. 

[0065] As shown in drawing 9 , the configuration of the lower part of overflow drain gate 42a is characterized by 
having combined the same configuration as the configuration which reaches the impurity range 17 of the light- 
receiving diode 1 1 1 by two 2-ways centering on the square-like overflow drain field 41 from the overflow drain field 
41 which can set caudad the overflow drain gate 42 of drawing 2 (a). 

[0066] moreover, it is shown in drawing 8 — as ~ a unit pixel -- almost - the shape of a rectangle — having - the 1st 
well of the light-receiving diode 1 1 1 section — it is the same as the gestalt of the 1st operation that the direction of the 
list of the gate electrode 19 of field 15a and MOS transistor 1 12 is suitable in the direction of slant to the direction of a 
train or a line writing direction, in order to fulfill the above-mentioned conditions on the other hand — the 1st well of 
the light-receiving diode 1 1 1 section in a unit pixel — the point which is reverse by the pixel by which the sense of the 
list of the gate electrode 19 of MOS transistor 1 12 adjoins field 15a differs from the gestalt of the 1st operation. 
[0067] In addition, among drawing, since what is shown with the sign as drawing 2 (a) with other same signs shows the 
same thing as drawing 2 (a), it omits explanation, the gestalt of implementation of the above 3rd - setting - the 1 st 
well of the light-receiving diode 1 1 1 section — the 1st well of the light-receiving diode 1 1 1 section which adjoins in the 
direction of a train (or line writing direction), holding so that field 15a may be gathered and located in a line with a row 
and column - it approaches in field 15a - making ~ preparing - those 1st well - the overflow drain field 41 common 
to field 15a is formed. 

[0068] thereby - the gestalt of the 1st operation — differing — especially — the 1st well — it becomes unnecessary to 
form the band-like overflow drain field 41 which connects both field 15a and which functions also as a diffusive 
separation field over spacing Since other configurations are the same as that of the gestalt of the 1st operation, also in 
the gestalt of the 2nd operation, the same operation and effectiveness as the gestalt of the 1st operation can be done so. 
[0069] (Gestalt of the 4th operation) Drawing 10 is the top view showing the component layout in the unit pixel of the 
MOS mold image sensors which are the gestalten of the 4th operation. Drawing 1 1 R> 1 (a) is a sectional view which 
meets the V-V line of drawing 10 . In the gestalt of the 4th operation which is drawing showing the signs of change of 
the energy level (Ev) of the summit of a valence band that drawing 1 1 R> 1 (b) meets the VI-VI line of drawing 1 1 (a) 
the 1st well of the light-receiving diode 1 1 1 section, holding so that field 15a may be gathered and located in a line 
with a row and column and the 1st well of the light-receiving diode 1 1 1 adjoining section - it approaches in field 1 5a - 
- making - preparing ~ those 1st well - the point that the overflow drain field 41 common to field 15a is formed is the 
same as the gestalt of the 3rd operation. 

[0070] On the other hand, in the gestalt of the 4th operation, a different place from the gestalt of the 3rd operation is the 
point that the transfer gate (TG) 44 is established in the boundary part of drain field 17a by the side of the light- 
receiving diode 1 1 1 which adjoins channel field 17b, and the impurity range 17 of the light-receiving diode 1 1 1 section 
through insulator layer 18b, as shown in drawing 1 1 (a), in this case, the 1st and 2nd wells — field 15a and 15b are 
arranged on both sides of n type layer 32a under the transfer gate 44 ~ having »****-- the transfer gate 44 -- the 1st 
well » the 2nd well from the upper part of the edge field of field 15a ~ it is prepared over the upper part of the edge 
field of field 15b. the 1st and 2nd wells ~ Fields 15a and 15b are connected by 17d (surface field) of low-concentration 
p mold fields formed in the surface of n type layer 32a under the transfer gate 44. 

[0071] The pixel to which a place which are other configurations in the gestalt of the 4th operation, and is different 
from the gestalt of the 3rd operation carries out the overflow drain field 41 in common is a point which are what are 
arranged in the direction of slant to the direction of a train, or a line writing direction, moreover, the 1st well — it is the 
point that field 15a has the shape of an octagon. In addition, among drawing, since what is shown with the sign as 
drawing 2 (a) with other same signs shows the same thing as drawing 2 (a), it omits explanation. 
[0072] moreover - the above - the 1st and 2nd wells -- although Fields 15a and 15b are connected by 17d of low- 
concentration p mold fields formed in the surface of n type layer 32a under the transfer gate 44, they are shown in 
drawing 12 - as - the 1st well - field 15a and the 2nd well - field 15b may be formed so that n type layer 32a may be 
inserted, as mentioned above, the gestalt of implementation of the 4th of this invention setting — the inside of a 
charge transfer path - the 1st well - field 15a and the 2nd well - on the connection field with field 15b, the transfer 
gate 44 is formed through insulator layer 18b. 

[0073] Therefore, the electrical potential difference impressed to the transfer gate 44 can adjust so that the potential of 
the connection field may serve as an obstruction over an optical generating charge. Thereby, the flow of the optical 



generating charge which goes to the carrier pocket 25 from a light-receiving field by the way which is the need is 
controllable. Next, the drive approach of the MOS mold image sensors a configuration of being shown in drawing 1 1 
with reference to drawing 13 thru/or drawing 15 is explained. It is applicable similarly about the MOS mold image 
sensors which have the configuration of the periphery of the transfer gate 44 shown in drawing 12 . 
[0074] Drawing 13 shows the timing chart of each I/O signal for operating the MOS mold image sensors shown in 
drawing 1 1 . moreover, the light-receiving diode [ in / in drawing 14 and drawing 15 / each actuation ] 1 1 1 and a well - 
it is the mimetic diagram showing the situation of change of the energy level (Ev) of Fields 15a and 15b, the carrier 
pocket 25, the overflow drain field 41 and the energy band of those peripheries, especially the summit of a valence 
band. 

[0075] in this case — as MOS transistor 1 12 for lightwave signal detection — the 2nd well of p mold - the n channel 
depletion type MOS transistor formed in field 15b is used. Next, according to drawing 13 , drawing 14 , and drawing 
15 , photodetection actuation of the solid state image sensor with which a single string continued is explained briefly. 
Photodetection actuation is performed by repeating a series of processes which consist of initialization period (**** 
period)-are recording period-read-out period -. Here, explanation is begun from an initialization period for convenience' 
sake. In addition, the overflow drain field 41 presupposes that it is grounded throughout a series of actuation. 
[0076] First, initialization actuation is performed, pass actuation of drawing 14 (a) thru/or (d) in initialization actuation 
— all pixels — the inside of the carrier pocket 25, and the 1st and 2nd wells ~ the charge which remains in field 1 5a and 
15b is discharged. As shown in drawing 1414 (a), the residual charge in a light-receiving field is transmitted to the 
carrier pocket 25. that is, it is shown in drawing 13 - as — the potential (Vpd) of drain field 17a (impurity range 17) — 
about 3 - V — carrying out — and the potential (Vg) of the gate electrode 19 — about 0 - V - carrying out — the 
potential (Vtg) of the transfer gate (TG) 44 ~ about 0 — V carrying out — the potential (Vofdg) of the overflow drain 
gate 42 — about 3 — it is referred to as V. 

[0077] Subsequently, as shown in drawing 14 (b), the residual charge within a charge transfer path is transmitted to the 
carrier pocket 25. namely, having held the potential (Vpd) of drain field 17a (impurity range 17), the potential (Vg) of 
the gate electrode 19, and the potential (Vofdg) of the overflow drain gate 42 in the front condition, as shown in 
drawing 13 ~ the potential of the transfer gate (TG) 44 ~ about 3 — it is referred to as V. 

[0078] Then, as shown in drawing 14 (c), the potential (Vofdg) of the overflow drain field 41 is lowered, subsequently, 
it is shown in drawing 14 (d) — as — the inside of the carrier pocket 25, and the 1st and 2nd wells — the charge which 
remains in field 15a and 15b is discharged, that is, it is shown in drawing 13 - as — all pixels - the potential (Vpd) of 
drain field 17a (impurity range 17) — about 6 - V — carrying out — and the potential (Vg) of the gate electrode 19 — 
about 8 — it is referred to as V. moreover, the potential (Vtg) of the transfer gate (TG) 44 — about 8 - it is referred to as 
V. Furthermore, let potential (Vofdg) of the overflow drain gate 42 be touch-down potential (zero potential). The 
potential (Vpd) of drain field 17a also reaches the source field 16 through a channel field. 
[0079] the electrical potential difference (Vg) impressed to the gate electrode 19 while the electrical potential 
difference took for the pn junction of drain field 17a, the source field 16, and an impurity range 17, and the pn junction 
by the side of a substrate 1 1 at this time — the 2nd well - field 15b and the 2nd well — n type layer 32b under field 15b 
is started, the high electric field which the field of the upper part of a substrate 1 1 is depletion-ized, and are generated 
by this at this time — the 1st well of the light-receiving diode 1 1 1 section — the 2nd well which contains the carrier 
pocket 25 while the residual electron hole in field 15a is directly discharged by the substrate 1 1 — a residual electron 
hole is certainly discharged from field 1 5b. moreover — as shown in drawing 14 (d), even if it lets the low overflow 
drain field 41 of potential pass — the 1st well of a light-receiving field - the residual electron hole in field 15a is 
discharged. 

[0080] Next, are recording actuation is performed. As shown in drawing 1414 (e) and (f), drawing 15 (a), and (b), about 
all pixels, are recording actuation generates an optical generating electron hole in a light-receiving field, and transmits 
and stores it up in the carrier pocket 25. An electrical potential difference (Vpd), for example, about 1 V, is impressed 
to drain field 17a of MOS transistor 1 12 for lightwave signal detection, gate voltage which a channel field does not 
depletion-ize to the gate electrode 19 to drain potential (Vpd) and source potential (Vps) and by which an electron is 
accumulated in it with sufficient electron density (Vg), about 2 [ for example, ], - about V are impressed. [ moreover, ] 
the electrical potential difference (Vps) 1 [ about ] as an electrical potential difference (Vpd) with drain field 17a the 
electron of sufficient electron density for a channel field is accumulated by this, and the source field 16 is connected 
through drain field 17a and a channel field, and same with the source field 16 - V is impressed. Furthermore, 3 V 



(Vofdg) are impressed to the overflow drain gate 42. 

[0081] then, the light-receiving side of all pixels and light is irradiated [ coincidence ] at the light-receiving diode 
111. Since the potential barrier over the electron hole of n type layer 32a in the path (charge discharge path) from the 
light-receiving field to the overflow drain field 41 is expensive as shown in drawing 14 (e) when an electronic-electron 
hole pair (optical generating charge) is generated by optical exposure, an optical generating electron hole will be 
accumulated in the light-receiving diode 1 1 1 section. In addition, since the potential barrier over the electron hole of n 
type layer 32b in the path (charge transfer path) from the light-receiving field to the carrier pocket 25 is low somewhat, 
a part has some which begin to be transmitted to the carrier pocket 25. 

[0082] Next, as shown in drawing 14 (f) and drawing 15 (a), the optical generating electron hole of the light-receiving 
diode 1 1 1 section is transmitted and accumulated in the carrier pocket 25 about all pixels in two steps. As shown in 
drawing 13 , first the potential (Vtg) of the transfer gate 44 to touch-down potential about all pixels For this reason, the 
potential (Vofdg) of the overflow drain gate 42 has been held [ and ] to 3 V, respectively, the potential (Vpd) of drain 
field 17a of MOS transistor 1 12 for lightwave signal detection - about 3, while raising to V the potential (Vg) of the 
gate electrode 19 - touch-down potential ~ carrying out - the 1st well of a light-receiving field ~ the 2nd well which 
has the carrier pocket 25 to field 15a — the potential of field 15b is lowered. The potential distribution whose 
generating charge of a light-receiving field is made to go to the carrier pocket 25 through a charge transfer field from a 
light-receiving field is formed by this, and an optical generating electron hole is led to the direction of the carrier 
pocket 25. 

[0083] Then, holding the potential (Vpd) of drain field 17a, the potential (Vg) of the gate electrode 19, the potential 
(Vps) of the source field 16, and the potential (Vofdg) of the overflow drain gate 42 in the front condition, the potential 
(Vtg) of the transfer gate 44 is raised to 3 V, and the electric field which make the optical generating electron hole in the 
middle of a charge transfer path go to the carrier pocket 25 are strengthened farther. 

[0084] Finally, let potential (Vofdg) of the overflow drain gate 42 be touch-down potential, holding the potential (Vpd) 
of drain field 17a, the potential (Vg) of the gate electrode 19, the potential (Vtg) of the transfer gate 44, and the 
potential (Vps) of the source field 16 in the front condition, as shown in drawing 13 . As shown in drawing 15 (b), the 
optical generating charge which remains to a light-receiving field is discharged through the overflow drain field 41 at a 
substrate 1 1 side. 

[0085] subsequently, having held the potential (Vtg) of the transfer gate 44, the potential (Vps) of the source field 16, 
and the potential (Vofdg) of the overflow drain gate 42 in the front condition, as shown in drawing 13 after a charge 
transfer - the potential (Vpd) of drain field 17a - about 1 - V - carrying out - the potential (Vg) of the gate electrode 
19 - about 2 - it is referred to as V. Next, read-out actuation is performed. Read the threshold voltage of each pixel, 
i.e., the lightwave signal by which photo electric conversion was carried out, per party, the storage in the signal output 
circuit 105 is made to memorize, and it is made to output to the water Hiraide line of force 71 as a video signal 
succeedingly in this read-out period. 

[0086] First, as shown in drawing 13 , potential (Vpd) of drain field 17a is set to 3 V about all pixels, holding the 
potential (Vtg) of the transfer gate 44, and the potential (Vofdg) of the overflow drain gate 42 in the front condition. 
Furthermore, about all the selected pixels of the 1st line (selection line), while holding the potential (Vg) of the gate 
electrode 19 to about 2 V, let potential (Vg) of the gate electrode 19 of a non-choosing line be touch-down potential. 
[0087] At this time, the reversal field of low electric field is formed in a part of channel field of the carrier pocket 25 
upper part in the pixel of a selection line, and a high electric-field field is formed in the remaining part of a channel 
field. The drain voltage-current property of MOS transistor 1 12 shows saturation characteristics. Thereby, the 1st Rhine 
memory is charged and the threshold voltage (source potential VoutS) by which light modulation was carried out to the 
1st Rhine memory is memorized in the place which charge completed. Moreover, as the continuous line of drawing 15 
(d) shows, since the potential of the overflow drain gate 42 is low, the obstruction over an optical generating electron 
hole does not exist in a charge discharge path. For this reason, the optical generating electron hole generated by optical 
exposure in a light-receiving field is discharged by the substrate 1 1 through the overflow drain field 41 . 
[0088] On the other hand, in the pixel of a non-choosing line, as the dotted line of drawing 15 (d) shows, an energy 
level changes, and the potential of the carrier pocket 25 is lower. For this reason, the optical generating electron hole 
accumulated in the carrier pocket 25 is not revealed during read-out actuation of a selection line. Moreover, since the 
potential of the overflow drain gate 42 is low, the optical generating electron hole generated by optical exposure in a 
light-receiving field is discharged by the substrate 1 1 through the overflow drain field 41 . 



[0089] Then, as the continuous line of drawing 15 (e) shows, an energy level is changed, and actuation which outputs a 
source electrical potential difference (VoutS) is performed. Thus, the video signal (Vout=VoutS) proportional to an 
optical exposure can be taken out. Then, actuation of drawing 1 5 (d) thru/or drawing 15 (e) is repeated, and read-out 
actuation is performed for every party. In the meantime, in the non-choosing line which is not yet reading, a condition 
[ that an optical generating electron hole is accumulated in the carrier pocket 25 ] is held. 
[0090] Thus, one image can be projected on a screen by reading the lightwave signal by which photo electric 
conversion was carried out from the pixel of all lines. In addition, above, unlike the gestalt of the 1st operation, 
actuation excluding noise voltage (VoutN) from a lightwave signal (VoutS) is omitted, but when required, actuation 
which reads the source potential in the condition of having initialized with the actuation which initializes the carrier 
pocket 25, i.e., noise voltage, after the actuation which reads the lightwave signal by the optical generating electron 
hole shown in drawing 15 (d) is performed like the gestalt of the 1st operation. And actuation which outputs the 
electrical potential difference of the difference of the source potentials VoutS and VoutN at the time of the actuation 
which reads a lightwave signal from the Rhine memory shown in drawing 15 (e) is performed. Thus, the video signal 
(Vout=VoutS-VoutN) proportional to an optical exposure can be taken out. 

[0091] As mentioned above, also in the gestalt of implementation of the above 4th, the initialization period, the are 
recording period, and the read-out period are repeated in this order like the gestalt of the 1st operation. Especially, in an 
initialization period and an are recording period, about all pixels, perform initialization and are recording to the carrier 
pocket 25, and it sets in read-out actuation. In case a lightwave signal is read from the pixel of a selection line, while 
making it the carrier which controlled the potential of a charge transfer path and the potential of a charge discharge 
path, and was accumulated in the carrier pocket 25 of a non-choosing line not revealed The optical generating charge 
which read and was generated in the light-receiving field working can make it possible to discharge to a substrate 1 1 
through the overflow drain field 41, without moving to the direction of the carrier pocket 25. 

[0092] By this, it is the whole light-receiving side surface, and the image by the lightwave signal can be incorporated to 
image sensors at coincidence, the lightwave signal can be changed into an electrical signal, and it can take out to the 
exterior of image sensors as a video signal. Moreover, about other 4th configuration of the gestalt of operation, since it 
is the same as that of the gestalt of the 1st operation, also in the gestalt of the 4th operation, the same operation and 
effectiveness as the gestalt of the 1st operation can be done so. 

[0093] (Gestalt of the 5th operation) Drawing 16 is the top view showing the component layout in the unit pixel of the 
MOS mold image sensors which are the gestalten of the 5th operation. In the gestalt of the 5th operation, it differs from 
the gestalt of the 4th operation, and the gestalt of the 4th operation of the point that the overflow drain field 41 is 
formed for every pixel although it is the same, in that transfer gate 44a and the overflow drain field 41 are formed. 
[0094] in addition, the inside of drawing and sign 42C — the 1st well — the overflow drain gate prepared over the 
overflow drain field 41 top from on the edge field of field 15a — it is — 17C — the 1st well under overflow drain gate 
42c — it is low-concentration n mold field or low-concentration p mold field established in the surface of a field from 
the edge field of field 15a to the overflow drain field 41. 

[0095] As mentioned above, in the gestalt of the 5th operation, since it has the same configuration as the gestalt of the 
4th operation except the point that the overflow drain field 41 is formed for every pixel, also in the gestalt of the 5th 
operation, the same operation and effectiveness as the gestalt of the 4th operation can be done so. As mentioned above, 
although the gestalt of operation explained this invention to the detail, the range of this invention is not restricted to the 
example concretely shown in the gestalt of the above-mentioned implementation, and modification of the gestalt of the 
above-mentioned implementation of the range which does not deviate from the summary of this invention is included 
in the range of this invention. 

[0096] For example, although the Rhine memory which consists of an input capacitor is directly linked with the source 
field 56 in a signal output circuit with the gestalt of the above-mentioned operation, a constant current source is 
connected to juxtaposition and it is good for the Rhine memory also as source follower connection. In this case, it is not 
necessary to prepare a swicthed capacitor circuit, moreover, the inside of n type layer 32a on the substrate 1 1 of p mold, 
and 32b — the 1st and 2nd wells — although Fields 15a and 15b are formed — instead of [ of n type layers 32a and 32b ] 
- the epitaxial layer of p mold -- n mold impurity -- introducing - n type layer « forming - the inside of this n type 
layer — the 1st and 2nd wells -- Fields 15a and 15b may be formed. 

[0097] Furthermore, although the substrate 1 1 of p mold is used, the substrate of n mold may be used instead. In this 
case, what is necessary is just to reverse all of each class explained with the gestalt of the above-mentioned 



implementation etc., and the conductivity type of each field, in order to acquire the same effectiveness as the gestalt of 
the above-mentioned implementation. In this case, the carrier which should be accumulated in the carrier pocket 25 is 
an electron among an electron and an electron hole. 
[0098] 

[Effect of the Invention] As mentioned above, in the solid state camera of this invention, it has the charge discharge 
path which discharges to a substrate the optical generating charge generated in the light-receiving field, and a means to 
control the potential barrier over the optical generating charge of a charge discharge path. Therefore, the flow of the 
optical generating charge which faces to a substrate from a light-receiving field by the way which is the need is 
controllable. 

[0099] Moreover, it has a means to control the potential barrier over an optical generating charge also in the charge 
transfer path of transmitting the optical generating charge generated in the light-receiving field to the are recording 
field of the MOS transistor for lightwave signal detection. Thereby, the flow of the optical generating charge which 
goes to an are recording field from a light-receiving field by the way which is the need is controllable. In the drive 
approach of the solid state camera this invention, initialization actuation, are recording actuation, and read-out actuation 
are repeated in this order. Especially, in initialization actuation and are recording actuation, about all pixels, perform 
initialization and are recording to an are recording field, and it sets in read-out actuation. In case a lightwave signal is 
read from the pixel of a selection line, while making it the carrier which controlled the potential of a charge transfer 
path and the potential of a charge discharge path, and was accumulated in the are recording field of a non-choosing line 
not revealed It can make it possible to discharge to a substrate, without moving the optical generating charge which 
read and was generated in the light-receiving field working to the direction of an are recording field. 
[0100] By this, it is the whole light-receiving side surface, and the image by the lightwave signal can be incorporated to 
a solid state camera at coincidence, the lightwave signal can be changed into an electrical signal, and it can take out to 
the exterior of a solid state camera as a video signal. 
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aiztvm&mztzmmmm-t&zkizx*) . * 

hZtifiX'%h. Ztilz±r), 9,mm>t>*-«»r# 

lrvb25 3 3t«4Bfflf<?)aDh.S:«l»'t ft £ fc * ? 

[0 020 3 BlO^x/lHBKl 5ata2W> 
x/UfflJSl 5bfc*fnaB3 2a^LT«^$^ *> 
o-e-(OS^Bl*±tteliB 1 8 b IX h ? yxy r 

r y- h 4 4 OTt nI132a <^!Kffi«S<D p g 
4tcEPJDtftmffilc=tO, *<0fR«WBffl*«*»4«« 
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izm-mmb%ixoizmmt&zbtfX'$&. zn 

[0021] zcommmimmomrtmzti^ 

mix^z. mz. mmtwffikwmmm'mmiz 
owe . mmct y rxtr v h 2 5 A.os»t in 
&k ^taiwsmza^x, mmcommfr^m^i 
mz-thtmz. v.mmm<7)m&.t . mffiflfttj&s&co 
mftt i®w ixtrnmn** y r** » h 2 5 

'j r u a t-r s 1 1 t> jc. r 

h 2 5^*t»»s*-f ffls 1 1 tuarc* 
hXoizt&zbtfxz&. 

[0022] ZiXdzX 0 . %%ffi£mx\ **oR«C* 

/UflW 15a, 15 b»#±Efc I«iti^« BP 
^iSimgffiii«2 5#nl!0>*£. mm&®2 512 

[00233 

^xm®*®mL%ifihmmh. 

( * 1 oxhphbb ) 0 1 tt . 1 <mmnm 

®x'&&mosw4 *- : J±>-*<D&{mmMz&v& 

ttUJTVhtZ^Xffi-VSmCbl. 02 (a) 
tt, Hl<oi-i«CiBdBriiiBI-C , »*. 
[00 24 3 01&lfl32 (a) tiptiac, #GB 
« 1 0 1 rtfc, »t/>f Jf- H 1 1 1 i: 3fefl^«!ttJfflM 
OSh7yy^l 1 2fc#W»l/Cftttfc*VO>4. 
MOSh7yyX? 1 1 2fc lTnf-v*yl^^71/7 

fcWwo*. #<2HS1 0 ltt-ffrtT(4»t:4MII«f 

[00 2 51 c:*ifeS3t^*-Hl 1 liMOSh? 
yy'x? 1 1 2(i. fft-mJKrft^x/HBW. BP*>?S 
1<7><-/X/I^®1 Sai^^x/MWKl 5btC#jR 
Six. *<x4>W>>x;HHWl 5a, 1 5 bteffijfUgOp 
gfgigl 5c£tfLT£VHCig£$;h.TV^. «*^-f 

jf — fiii vffl&m 1 <^x/ni® 1 5 a«3tsgw 
izx^mncom.m<o-Mm^.ix^i. mosh 

yy : Jx9\\ 2(0&ft<r)m2<r)VxjU®t&i 5bi£Z 
<r>W^l5b\ l z^m--fh^T> ; y^Mz^X^^)V 

<r>ffiM.m£Z'£itz j ±hzb Kx%h¥- x-m&m. 



(6) #112002-1 34729 

1 0 

[00263 a-Y 1 1 1 <nmx\t. H2 

( a ) \,zm X 3 fc. p1><0»£ 1 1 ±(C nMl 3 2 a 
0 , JiELfcS! 1 0>«!uyMR* 1 5 ati 
Can!W3 2a±C#jRSiVClti. 351 ^ 

fRV) 17jWB«3*VO>4. MOSh?v5/*X*l 1 
2*>»fl-Ctt, 112 (a) C*rtJ:3t, P S<021S1 
lli«flW>ft^pfflll la***. WW**- Kl 
1 HWhJ: yfcflKfc^T^i. **>pSll 1 a±fc 
10 nSfl (R«#mSJI ) 3 2 b*«§fLTfc 0 . ±12 
LKWVffl&l 5b{i^OnM«3 2b±t^$il 
•O . ">xrt/«« 1 5 b (0±^r<0^«cSec«0*BSt 
tt^-MfiMWl 8^Uy-htgl 9*qB*$*l 

[0027] y-MWl 9{iUy^«*^rt•CV^5„ 

vvy#.<r>y-vn&i 9nmizw&ti&£oiz*7x. 
j\jmi 5 bwmmzv-xffi&i e-¥m^tix^ 

o^x;l^JSl 5b*^nS^3 2att>^oT-?-<Xf> 
20 <0^1^h'U-f Vffl^l 7 aA9BjR3*lTO*. 

-f *-H 1 1 1 m-li KU-f 1 7 ajWEfcl/C* 

3f — Hill OTOffltriKtt 1 7*qg)« 
I), BP*>. ^*6«HH«17i:HU-fy««17atJ4S 
^fc«SKUfc»iaVSS20'>x;HB«15a. 15b 

JyWttejfrtVftb LT17atELTOTt. *H 
1MRtt 1 7 S**^****)*^ * Z b ifih h . 
[0 0 28] V-XfH«l 6t KW>IH«1 7a<0BI 

nSOf-v-^l-H-ril 7b*Jgjj£LT^S. f«n 
S«0f-v^H-n 1 7 bTO^x/l^Ji 1 5 brt 
tc. y-X«H*l 6l:BtJJ:o^^ J r'Jr--K^-/h (ft 
; j^ttffifcoVHHHiA) 2 5ffBtfLZtlX 

5fflja«W*lRt«IS2^x;HW«l 5a, 15btC 

40 ffi<7)o -hftmiJEfUzitLX *-riJT#?-vh 2 5^ 

[0029] =5rfc, miStX^2^'>x;l^^l 5 at 
®) 1 5cli5t3t^*-Hl 1 lMOFU'fvmi 

7 at^^H-rSl 7 bwtmmiz^tzhm, 

iZffl&IXX^h. %10>*?xjMBHll 5atiK«Jgc7) 
pS^JSI 5 c tJB2W>x;HH«l 5 b tTHtJ&Six 
l>, 5B«Bl**»fe*^ 'J74fy-7 h 2 5tcM6£»#m 
50 ?tl5jigS8t^4. 
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(7) 

1 1 

coo3 0] £Emx$&fmttimi,x\*i 

p&0>3iw<7D-FM y^«4 KOBSfc. nS!3 
2 a £ /C l/C3*^>f 3f- K 1 1 1 SflOlfS 1 O^x/HS 

cja»i=a^fi«±*ffi*s«i 1 fcaarf 

6. 

[003 1 ] gl^l/Hlil 5aMnS13 2a 

sw-a'7o- km >««c4 1 zmxmmzmm 
wmrnsmt^i. s^jc. mw#aj<s$^ 10 

*>, ^ 1 C0"7x/m$l 5 acOJ^^tSOi^r* 1 ^^"— 
yffi® 4 1 L^Zhtz -> X it-f^y n- 
KM yy-h4 2*V-MftlWRl 8afctf l/CSWt 
4>iVOV&. *-A*7n-KW>'* f -h4 
1 tf^xyHBtt 1 5 a01gft!ftj£a$J|;ft>& nffll 3 2 
a«IWti3fco-CflaME«nSia«(*«B«) 17 
caWMtefiTH*. BP*>. nSSWl 7c«3r-A7 
o-FM>1»*4 1 t^mmWil 7t^ntn 
6. *£fcJ:y, ffi«K<9ng{gm7ctf)ffcb , 3Kffl! 
jM&OpMfcttfcfflvvcfcJ:^. 20 

[ o o 3 2 ] . issgmmm 2 6 1 x mmz 
tix&*). 93&4 H111 cr&itm 2 4 imam 
mm®®2 6±.mtfiztit:&gm (mm) 2 3t 

J:0jt*S*lTV^*. H2 (b) Sr«HLT. * 

-a'7 o- h n y«*&>& * * y 7tff 7 •/ h 2 5 

( E v ) <0SWk<0«ff , &tf*-v l> 7#7 y h 2 5 *>4> 
S«lltM*»S*mti»^ flWHf ( E v ) colter) 
m-fc-OWXWffith. 02 (b) 1202 (a)OII- 

1 ittc$ 0 . ( e v > wiftjiosftoaH 1 ** 30 

•mrthh. V-**«16. b'Wy«(Js£l 7a&V 
^tfi*awi 7 J; r )fo~FMzM<. . 3i>o0iiiog3t1RW 
£4"l>fc Uts £IHe>** 'J 7.tf7-y h 2 5KM4«H 
A>'«M!K^!SrtO(i*^ ( E v ) coStffcoaHFfciS 

s#*fai^Krto««^ ( e v > aswkoaHf **s 
■r. 

[0033] tTtfOm 1 <7)<7x/HB$ 1 5*> 

«WEjjasBi*aj«'t&. tohwwu 7T 

0»l^>>x;Hi«15a, fiaUt«pS««15c. 40 
KM Vfi«l 7 a2M/f-v*;HR«l 7 bT<9SS2c7> 
tfx;HH* 1 5 b , * * U 7#7 -y b 2 5 , y-*fiWS 
leT^^x/HSlSb. #>vU7^7«y K2 
5 , f-v */HS« 1 7 b fttf K M yflisS 1 7 aTOSS 
2»^x;l^J^l 5b#ffiS£ftTV>.g>. ®1<0 
9x*tMl 5 «ftttU8K*flMH-ft. 
7tCIMWl7T«)lllO*>xn4Wl 5a. ng>«3 
2a, tf-A*70-KMyffli84 1 i 

Sr^LTV^S. Slfttflf^O^x/MRttl 5a 50 



#^2 0 0 2-1 34 729 
1 2 

1 1 5 blCiJJtiflre^ ( E v ) <01I±«:£*U*Ci> 
[00 34] 3B«Wi:*+yT>lf^-yh2 5«>Bfc, 

fiiaKwpSfwsisccio. avsatfHai:*-^ 

7n-KMy|RW4 lWfflfc, nSS32a{cJ:9. 
*ft-m»iM/uj: y kffi^x*;i^i^;i^i°S# 

y 7*7? h 2 5Tli»l/4 J: 0 t«< SroTfc 

y, KmLK-wmbbtL^z^x^z. 
[0035] y-h i 9^-a'7d-ki/'( yy-b 

4 2 znmommzta tbwt* tatti zti.zx'om 
mmcommmmix. **yr#7<yh2 5**- 

y\'7n- KM yffi$4 1 ^3fe%±iE7LW^«)Sr$iJffll 
■T6it3&«TS6. mz. H3S:#ff3LT±faofflj§<7) 
#14aS^ ffl ^/c M O S W.4 > - iS* yycDZfrcoffifc 

iz^xmmh. 03{±. *m\m\commwm 

[0036] 03tS^J:-5fc, ^COMOSS-f^-^* 

etfcaiaoJMM* i o i *«5i*iftiatw*i*ic^ h 

t J?zmz8.HZtiX^&. it:. Stt^Sfl-f (vs 
CAN) OKlBiiEHBl 0 2Rtf FM^WE (VD 
D ) (OlDttjiXiaiK 1 0 3 *qBWRW«r8W,-C-tWtti 

[0037] mm&m^m® (vsca Ntttsu) 

5 9a, 59b, • • • <i£B&Ht* tf0|g»^3ElElS§ 
1 0 2*^tr»t-o-roT"CV>|.. #Sil7t^ft-ttt 
&8i5 9a. 5 9b, • • • li, tf^t6)tCM^T<0# 

Ol^MOSh 5 Vi>X9\ \ 2<7)Y-Y% 

(VDD&&H) 6 1a, 6 1b, ■ • ■I^Myf 
E (VDD) C0W^S[flIS§l 0 3*>ij^K-0-f? 
TO**. #HMylgffffi*&«561 a, 6 1b, 

• li, ff*|fll(C3tK^T<0*fflB*l 0 lrt<W6«*«! 
ajfflMOSh^V^^l 1 29iYVAvW&\ 7 at 

[00 38] SKtUAtl6 0a. 6 0b, • • • 
*9H»K— ?-f-?aJTfc 0 . #SiiaJ7]^6 Oa, 60 
b. • • •liW#rtfcMJ;£TO#toB*lOlrt0>M 
OSh?y^?l 1 2<97-*ffi$l 6^^-entg 
MOSh?yy^l 12W- 
*f»*16ttHfc£#E*Etttet&7 3a. 7 3b. • 

• • £fcLT#E7g3lE®8&10 8fc&&L-n^. 

'J 7^^ -y h 2 5 . I? 1 TWW, 2 <0«>x;^« 1 5 
a. 15b|*jt»6«fflf**faj-rSfcA<0JSlBESrtt*& 

[0039] MOSh7^^1 1 2<0V- 

^fBWl6WW»tSltai^lR6 0a. 6 0b, • • • 
£fflLT«*tWj|gR10 5i»«LTV>*. 
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^LTV^. m 1 'J fctt** 'J 7**?h 

2 5 t3tSfi4«Bf3&qffll$ilT S 1 CO V -X 

. y h 2 5 *»fe3KS841B¥*»aj LfcttOS 2 *>y- 

[0040] *¥^$fl^ (HSCAN) «*&|g7 2 
a, 7 2bli* J F5tiE«*(HSCAN) AflJSEEIR 

1 0 4*^?ij»t-o-foair^s. #*¥^ft-f 

(HSCAN) ffi^H7 2a. 7 2 b ttfI^HJ*)0» 1 
0 5i:««§*lTV**. ^^atft-t (HSCAN) A 

jjumm i o 4 ii&*¥5t* «■* ( h s c a n ) m 

&7 2a. 7 2b*aLT«m&GIBl0 5rtfc:*¥ 
[004 1] fiEj£gft^ ( VSC AN ) Wfrf-m- 

ft-^- (hscan) ma* #*ti«*i o i<o 

mos y^Wx? 1 1 2*8aBLT*oASWHcitM 

(vout ) **fi^aj^niKi 0 5*»fe«*ajs<i*. a 
k, 04. i5a^H6tcL/i^oT. -aw>a»u: 

[004 23 04 (i. *«WKfifi*MOSa-f^->'*-fc 

yy-zmft s -£!> *:«>w#Aaj*m^o 7 4 s > 

£#7*4tf-Fl 1 1, *x/MS$l 5a. 15 b.* 

(Ev) <O^tO«7£^-fg&5£0 

[004 33 3tfl^ajfflMOSh5yvX 
7 1 1 2tLTpS«m2c7)>>x;I^Jai 5bCJg|££ 
iX/i n -f 7V -y 3 7SM O S h y 7 y'X 7 

3ft*ffittfm. «j»HUQim (Jtammai) -# 
BWBia-iiitBJMia-^^i-T^ojffi^iftOjgLtT 

[ 0 0 4 4 3 4-f , *JJ»fclWefctT$r5 . %J»HfclWftc 

S$lfttfS&2<0<?x/U®ii£l 5a, 1 5 brtfc»*lBfif 
£^ai-f&. BP*>. 04 J: £H*fcoivc 
KM yffi®l 7 a (TOfiftiflttl 7 ) comffi ( Vp 
d) Sr^5Vt U **oy-h«ffil 9om& (Vg) 
Sr/L-f-7 Vfc-f*. 2*:. tf-^n-HMvy-K 

4 2«o«{a ( vofdg) Srigtamtt fc-rs. h 



(8) #^2002-134729 

1 4 

M >Mi£ 1 7 a««fiHi***/l^£ai/Cy-.* 
ff$l 6(3tft^. 

[00453 .I<7)fc§<. KM7*I$17a. V-X^ 
$ 1 6 . *&6*!!lffiti< 1 7£0p n$£ftlA'gflx 1 1 dOp 

Lfc«EEfc J: */H8« 1 7 btiftHMfttefilfc. 
V 1 6 fc K M y&® 1 7 a tWSD Lfc«E# 
m2<0»^X/HB«l 5 bfttf*-/l/*yy J- 2 5 (C*>*> 
6. CWc«tO, fflfil l<0±Si5<0ffi«{iS^$*l. 
10 ^cot & 8£-**i«MM=Jt 0 . X— Kill 

Ucom 1 tf^JuHW* 1 5 a i*K9S®]E?U3i«ifcaiS 
1 lfcfltaiSilSfciifc. df-A-UT^-y K2 5£# 

2 <o<7 x;i/^j* 1 5 b frbmmzmgmnm a $ 

B5 (b) fc^-tJ:^ 

[00463 at. g«»^tf=5ro. C<0*&i, ^ 
5r=Sf J r l Jr^vh2 5fc!|SiSL, §«$-frl>. £H5iS 

20 (co^r, ytfl^ttifflMosh^y^x^ 1 1 20 h 

l"{>m®l 7atC«JS. (fl|i.{f^0. 5V(V P d) 

pd) ftyy-x«e (v P s) tc«LTf-r*;MS« 
(vg). (5ij^tf/L-e2vgjg^Ep 

om+imnzix, v-^mmi 6m«H y««i 7 
a t •f Ar^iummzm ixma") . y-^«« 1 6 k« 

FW^W17a«tE (Vpd) t!3]t«£E (Vp 
30 s)»0. 5VjW9ttnS<x&. SfeC. *-^70-H 
P^>^-h42(C3V (Vofdg) £6Pflirt!>. 
[00473 »WHttJV^T. f-^*/H»«*«22fl: 

y-h«E (Vg) . MitfJl-t2VS«feBiJirt-*i 

0 . 3t»4««rJaJi^)jEiL<odf -v y r^^ •/ h 2 5^ 

40 Mit$hZtifX'%h. 

[ 0 0 4 8 3 «wc . ^B*«5KIQB{c. 3&*oH«t« 

3ty^ Hiii tcyt^rajti-i,. mmizx omT 

-IE7L« (3W64«5) H5 (c) 

Srf «k d K , k**V 7X1- v h 2 5 izmi 

g?§ (Bffite&SSS) +OpSS«1 5c<0JE7Lt:S«- 

1^4 1 (C^i»*iS& («ffl^ibtiR) >P<0nSil3 2 atf> 

^^■-hi i lmzwrnztizzbizzz. 

50 [00493 <XK. 04. ftl>'05 (d) . (e). 
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( f ) £B*eoivr. 3m&X'%%y 

•Y 3}"— Kill &<?>%mJETlZ** 'J •/ h 2 5 
tC«£iM L . WW*. IWfcft, 05 (d) 

1 1 2cOFM^iSl 7 arista (Vpd ) £ 
ttO. 5VC, *-^7a-KH ^-h4 2fltffi 
(Vofdg) t3Vfc*fi-WUR»Lfc**. y-hW* 
1 9<0«<4 ( Vg ) $-jf«!!«{at U «3ttflW>x/HH 
«1 SaCSLtJft'jr^-y N 2 5 SriTt* ^XA- 
AMI 5bom&£W*. 
I0050]ttwt, y-h*«19, V-XlRttl 
6, *-A7P-h'H yy*-h4 2<7)mfi[ (Vg, V 
ps, Vofdg) tMOttflUCftttLfcii, KWXH 
«17aO«<4 (Vpd) £3VfcLT, *+\)T#* 

aWcoiBl^xyHRWl 5 at»tT««Wt$4>fc 
Ttf*. 

[00 5 1 ] *f£fc, y-hlgffil 9CDSffi (Vg ) £ 
SWRSRtftl* Itztt, KW y«« 1 7 a comffi 

(Vpd) £5VfcU *-A(70-FMvy-M 
2<0«<2 (Vofdg) £5Vfc LT, ^+'JW7h2 
5SrWt*S2<0>7x;l^BtSl 5 b<omfi^S3fcS^ 

*. 

[ 0 0 5 2 ] <Wc, KiiJ Liftoff & a . ^OMEffilHIl 
UciWjSHt*. HlfTBOgaSicoivc, v 

s c a Nigw^atiEiss i o 2 *»6»Rff«>y- mi i 

9^!iJ73«59aCtt2V*ai*tft. ^HHRtfO^ 
-MtSl 9^\oaj*«5 9bt:iSJMffl&aj*-f*. 

^ffSy^S!RfffcttVDDiraS^Etl6 1 
a£/L-£3V (MOSh7^^ 1 1 205FM V% 

VLbttl) tztoo. ^-A'7o-Hi/^yy-h 

[ 0 0 5 3 ] Z<7it §= , iMffiffOBSrtO* + 'J TOf* 
•y J» 2 5±#a*-*:M4ntaHV£ttWK»am 

y ;>< * U ftT V»S , £«0%T 1 fc t i 5 T\ 

fiVoutS) 36*K«*n*. 136 (g) 

■*■«* 3 (I, #-A7o- HU-f >-y- h 4 2*>*ffijWK 

[0054] *jB9?ffWB3TCtt, 06 ( g > <0 



(9) #132002-1 34729 

1 6 

jftKTSjH- <fc 3 (cx*jir*V*OkPXfl: L, * + U 7* 
yyh2 5<om{2liJ:9[a<&-?-C^S. * 
* 'J h 2 5(cg«$ilTV>|,3t^jEfl(iS}R 

M yy- h4 2*>«<&WBtVtf:tf>. 5K«l«rC3Kf!8» 
tc«t 9^t*3t»£mJi*-A*7n-KM y^UlS 
4 lfcaLTMKI lfc«KB3*l*. 
[0055] Jiie^J; 3 tc. I^ttJ UUMKEKtt* 

10 WcjBHLfcWE (BP*>J8#mE (VoutN) fcfjff 
*. ) t>£/V?n*. 3Wl*&»fei«W«Et*<fc 

Jg^lE (VoutN) c7)^£f^i£tt!)ft£ff&3. BP 

vsc ANgrateMHSi o 2frt>wmi(?>y-Y 

W&l 9^<7)aJ7J«55 9atc^7VS:|lJ7]i-S, ftgft 
ffcoy- NUffi 1 9^coffi7jH 5 9b frtttftlfi[|C(H4 

* * . * fc . «wf ftiwww? 1 1 fc v d D®mm 

H6 1 a£/L* 5VCSO. *-A*70-FM 

y y- h 4 2 uamf&i&mmffk t (c«*«{aft^ 

20 . littcj: 0 , H6 ( h ) <nmW.X'^£ o 

fcx*/^u^kWSfl:U SaRfifftBSTii, 135 

( b ) x'^twwmift k nmz , m#ftfrt>m®n 

1 0 0 5 6 3 ^aHRfW)B*"Ctt, 06 ( h ) (7) 

3--yh2 5O«fit{±cJ;0«<^-?TV^& o £<0fc*>. df 
■r U7^y-y h2 5tffl»Sfi7:v^**564iEfU4»R 

U>f yy- f> 4 2««fiU*ttVVfc«>. §3^«T-«*f 
30 lei "5f64t*3tH4iE7Li4*-/N'7o- H u-f y^«J 

4 i^mlt»«i uzmmztih. 

[0057] i^V^T', iiiRffftH*T', 06 (g)CDt 
Ztmttz* 06 ( i ) (OH^T'^-r J: 3 Cx*/Hj^ 
^tSMSS-rC. MOSh?yy^l 1 2Sr«)t^§ 

§ , 3fE«* ? ^7 U: t Cl 6"C. * + 'J 7?Ky y h 2 5 1 

xmiavoutN) *^2tf07-f y^^'jtciBig?^*. - 
ftmRm-a. me <g> ^tstrawc, 06 

40 ( i ) <7)£&T'jjrf «* ^ fcx*;^U^*SMk«f€ 
T, df^ U7^y-yh 2 5K#»§nT^*3K%ftiEfl 

tfmsmnmm im*emi%»t 3 ic-r* . 

[0058] *<0&, 06 ( j ) <03W«-C*i-J: 3 tx 
^l/df'U^yU^^tS-y-T, V-X^fiVoutS, VoutN 
<OH(0«E$rtii7]-f*K)t^^ff3. ^^J:3tLT, * 
B^ffttCJt^J LfcBMRfll^ ( Vout= VoutS- VoutN ) 
*VL*)ititZbifiV*&. 06 (g)B^06 

( j ) ou^^^oiiLT, -mm^mim^n 

50 frTIi** U 7^y -y h 2 5 (C7t^ME7L* { Wt$it/c 
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[00 59] Zcr)±?l,zLXtKXcr>ficommfrt>%m 

<r>%mmmx'h i mfommmwnmmirmiz & v ^x 
14, mimffltwm%ibm.iiimtzzcn>Mm ] o 
mix^z. mz, mmmtmmmmxmmz^ 

^X. «tfc*A- VTtiVrvb 2 5^<Dwmtzm 

v\ mtaimmza^x . mmmm^m^m 

UT^-y h 2 50*(c»HHH*t. *- 

coo6 0] ztiizx*), %%ffi£mx\ fr^mtzx 
m^izx&wmj x-is-tymzJBw&A,?. *<wt 
m^zwmmztmLxvimm^ t LXA*-v±y 
*rmmzw)\£tzttfx-*z>. s&tc, 
«iatf«ff«Bssffl«!ft*««>a»aBSi*-r6o , r. cat 

»ft-Ktt»lf£-MIHt»ft (ffittirftO O-jScOjig 

[0061] (m2comm(omm)m7 (a) nm2cD 
mmmmxhmmmf-mmmx'hi. 07 

(b)}407 (a) Olll-III^ffi^ttm^OlUi 

ox*/MfK^ ( e v ) ^-ftcoaH^^-f 0-e$> 

6. 07 (a) fcfcwt. H2 (a) ta=Sr4tC% 
(4. Wl^x;PfB«l 5ata§2<7)7X/HI®l 5 b 

Wl 5a<Opffico^«BrtME**2W'7X/HW*l 5 b 

fc. H«k ffiWf(402 (a) kRt^T'^-ttW 
(402 (a) bRll>0)&7ji*0)"C. KW**«t*. 
[00 6 2] itltiO, 07 (b) t^-riat, « 

WRaseRrt-cfli 1 w^m® 1 5 a tn^o^x^ 

ffi® 1 5 b t <0«IHK . %%mm*t>* + 'J T^-y >y F 
2 5 tm*»d **£IE?Lfc*t LTx*/HfK/kMK< 

l^g£JBj£-fl> .It fi^T. 05 (cHc 

9fk-tKmnEji<7)wmmmzi5\ >t . * + u tjkt- . y ^ 

2 5a^-A'7D-KH >IB$4 1 ^Oft&tiEfL 

[oo63] ciitcj; o . m i commoBBt 
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mznwitii-ztffx'%&. 
(m308mmm 0814. »3«iatw«ffliT*& 

MO SM-f s^ryifomfifflfcrtfcfcftS*? M 
r-)K:oi>-(ftWK'J)4. 0914. 08<7)IV- 

[0064] »3a3G»OJB)BCi3VvC » % 1 WHJScT) 

-Fill %&V>m IWxjWW 1 5 a^fiffc^tcjmo 
10 TM*4 3££ftLoo, fro, wm (rtWiff* 

[*]) Tiw«t45ee^3r-Fi 1 laso^io^x^ 

fflWl 5a|B|±*«ifiS-frri!Wt. *ilfe«Wl^x 
yl^RMl 5 aN±fcft9«>*-'<7n- KM >ffi$4 

-fy^'-h (OFDG) 4 2 attjjw<7 n-FMy 
ffl«4 ltf>±#£jI9, RSH-fcfflSO^x/HWfll 5 
a £fi8jgLtl> J: o IZ?- MfiRJR 1 8 a £*flTf£tt 

[006 5] H9tw-fJ:3t, *-X7o-FHV 
20 y- F 4 2 a^T^«om««4. 02(a) WjT-/n'7 n 

- k yy- h 4 2 (ryrxizmth , ^-a*7 a- f 

M >^4 1 frl>%Jt? 4 — Fill (O^RKIMiM 
FM >W&4 1 $r+«cLT 2^r|6lt'20«-&4?-frT 

^zztzmmtLx^z. 

[ 0 0 6 6 ] . 08(C^4 3 fc. #fi[B«jWJ0r 
U. K*^*- HI l lOnmiWx. 
Jlffl&l 5atMOS h5V^^ 1 1 2COy-FfWI 
1 9cOMt^^(^]* { ?iJ^ri6lX(4ff^l6]t^LT^«)*|6] 

-Fl 1 lgPO^lcTj^x/l^^l 5afcMOSb5>- 
2oy-FWl 9«0Mtf<0|fJ**W»t6 

OS. 

[0067] **5. 0+, fte<7)^-f(402 (a) fcHfc 
»^T'*-ttO(402 (a) fcRtfc<0*S^-WC, IK 

y A Fill 1 fi9^x/HB$ 1 5 a*<ffi?i| 

ff*r6]) TBttrt-iSBKy-f^-Kl 1 l^miO-7 
x;^JSl 5a|5]±$rtgig$*TiS(t. 
^x/l^J^ 1 5 aR±fc*a<0*-/'C7a- FM 
ft84 l*«ttfenT^4. 

[0068] zinzx*). micommcoBBtm**) . 

mz& 1 i0->x;^« 1 5 affl5^««^f 4 . ffitk^-S 

mmt ix i>mi&t ><y*- f m y«« 

(4sg i commcommt mm%ox\ m2<omtk<nmmz 
so « ^-c t . sb i comwmmt mm&m ■ 
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[0 0 6 9] (!S4«SStt7)#l») 01 014. $4tf>£ 

mnmmz'h h m o s m x - v*. vwemmnz 

1(a) \ ffllO0>V-Vto£.®oVffi&Vt>b. 01 
1 (b ) 1401 1 ( a ) Wl-VItStCft o 
±OX*;MFU^ ( E v ) £*rf 0T'& 

&»4*>§SJfco»JWcisvvc. W^sf-Fl l 1* 
colli tf>?x;lHS«l 5 aj&«ff fcMKJRoTlfefcJ: 3fc 
miii. BMW*3BIS^3r-Kl 1 1SSO 
fflO^X/UMl 5aE|±«:88fiStf-CS»t, 

M ^H$4 l3i*»»t^>fiT^6jS{4»3Oiat<0«!B 

[0 0 7 0] SI4<0||jfiWje©tfcV^T. H3C0 

njfe^i^fciiftsfc^^ 01 1 (a) tc^-ria 

IC. ?-* */H8« 1 7 b tR«^-6S3e^>f *- F 1 1 
lflKOHW^iSlSl 7afcg3t^>f3r-K 1 1 lgP<0 
TOfilWB* 1 7 1 <0W*S#fc(i. 1 8b£tf-L 

Tb7yX7ry-h (TG) 4 4tfKft6*lTVi6jA 

ZWWrS. mia^20'>x;^«15a, 
1 5bp]±t4h7y^.7ry-h4 4<7)TT"nS«3 2 
a^^AT'ffiS^^TfcO. F5y*7Ty-F44tt 
SB 1 <0>7X/MI$ 1 5 a04SS«W*>±3ra><5,3! 2 «>«7 

1 5 b«4B»fiW^±*fc*>fc ^TIStt^iiT 
U4. t&lB.T/&2<WX>\,mtl 5 at 1 5bfc{4, 
h7>X7ry-h44<7)TTna«3 2a<^|tjB 
IftSn^ffittK^pSjm (Sflfttt) 1 7 dt J: D3S 

[ 0 0 7 1 ] SS4 <D|QtO#S^*stt&f^flMST\ S 
3««llK)WIH:*flr*kC*U:. *-a*7o-FM 
y«$4 1 Sftjltf *B*J4s 
LT fSW>3rfo tcES l t V > & i C0PI±T- h h &X'h h . 

SBl^xy^l 5 a*<A«#tt*tfLT v>S 
j£Tfc*. =5rfc. 0*. ffi«»#{402 (a) fcRtflr 
ftWt«lil2 (a) fcffitiOfcjjrfOT', IgBJl 

[ 0 0 7 2 ] jfcfc. ±IBT'{4. mi 0I2«^i;H 
«15atl5btli, Yyyxvr*r—Y4 4<nTX' 
nMJ13 2 aO*«fc»*$nfc«£«K<0pa««l 7 

■7X4-S®1 5a.tm2Wx./l>mm 5b£{4. ni 

fc. Cc^Bg^4oHJfi<0^®ttJV^{4, ®SfteiS 
^K^-C^lcO^X^Jgl 5at^2<07x/Hil 
5 b t «0«^l«±tc(4. fSiHE? 1 8 b Zit IX F y V 
xvtY-YAA iffltrthtlX . 
[0 0 7 3] ftoT. h5>X7ry'-h4 4CEPM 
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F 2 5 (cfofr 5 3fi«4«R«SK*l fcHWT 4 C t ffX'% 

i. mz, 01 3mm\ 5^mixmi uzmn 
«com oss^-xt ywmmxmz^ \xmtt 
4. 01 2£*rf hyyxyr-y-h44<r>mm.^m 

Wf 4 M o SIM * -S*b fttcov i Risen 

ffl-f4£fc#T-#4. 

[0074 ] 01 3(4. 01 l^t-MOSM-^^-y 

io -v- FS-^-r. 014&W11 5«4. mmza 

It*, 3t3t^3|--Fl 1 1. ^x/UfRWl 5a, 15 
b. **UTJK^yh2 5. ^70-HWyS« 

4 1 &^-e^4>o^jaa5ox^;i/^ <y f . rata** 

^OTI±<7)x*;^K/W ( E v ) <9SKfcc9«?£7j*t 
«5S0T'&4. 

[0075] .1 *(i^«iajfflMO S h7VyX 

?1 1 2fcLTpM<9lf52<0'7X;HI$l 5b£#j£S 
ft£ n f-v -f T 1^ y i/ a y^M O S F y >i/X ? 

zm^i. mz. 0i3. mi4Msmi 5(cl^-> 

Sli»t6. 7t^tti»f^{4. WW (JftHW) -* 
»Wia-i!ia}»!ia-3&»fe46-jl«)JSgS:tt l 3jiLff 

^rfc. -a«»ff«ra4'. 3j--^7o-Fu>f y««4 
i{4tgtft$tiT^st-ri.. 

[0076] 4-f. »»Hfc«#*1t*o. 
fcivttt, 014 ( a ) ( d ) coW^^^t. 

jRfco^-c. ^'jr^n h2 5rt. s5iai^S2« 

•7X/Mg$l 5 a, 1 5brtt«S«flf«:StaJ1-S. 0 
30 14(a) {C^-fi d S*iH*rt««9«ff t * f 
V7#7-vb2 5lZ&m-tl. BP*>. ®13&frt£i 
C. HU^f y^tS 1 7 a (TtCMfRM 1 7 ) COM®. ( V 
Pd) *%)3Vt U *oy-h«il 9c7)fll{4 (V 
g) £/l/e0VfcL, h7yX7ry-H (TG) 44 
com& (Vtg) Sr/l^OVfcL.. *w<7n-HWW 
>y-V42<om^L (Vofdg) £/L*3Vfc-f6. 
[0077] iJcV^-C, 014 ( b ) IZ^-fX o 

h. BP*>. 01 3K^-tJ;dfc. KHyMl7a 

40 7 ) owe (v P d) , y- bwm i 9 

<t)«{2 ( v g > at* *- d- f m yy- F 4 2 <o 
«tt (vofdg) ^Krwtaifcfl^Lfcii, h^yx7 

ry-h (TG) 4 4<0«ffi*/L^3Vfci-4. 
[0078] ^^T. 014 (c ) (C^-fiatC. Jf- 
A70-FU^ y«SS4 lcO«fi[ (Vofdg) SrW*. 
<XV^T\ 014 ( d ) fcijtf J: a C, U » F 
251*1. m&tflfl2cO>7x/Pfg$l 5a, 15b P^tC 
«*«ff£*tai1-*. ED^>. 01 3tc^J:at. ^® 
mzi^X FW^f y^l 7 a (^|£H9fRttl 7 ) COfS 
50 ffi(Vpd) £»6VfcU aoy-FlBfil 9<o«ta 
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(Vg) ZKZSVbth. &tz. YyVxyyY-Y 
(TG) 44<n%& (Vtg) Sr/L-e8Vt-f|,. $£> 
IC, yy-h4 2«l(J (Vofdg) 

£m®m&(mmm Y\s4>mm\i*<»% 
<a (vpd) (i^-^^/u^^jiLxv-^flS^i 6ic 

[00 79] HMyfUl 7a, V-X« 

« 1 6 , ^mtffi.® 1 7C0 P n 1 1 ffiOcOp 

n StetWE*'*'*** fcttK. y-M8il9l: EPJD 
LfcUffi (Vg) «S&2tf>«?x/l#«l 5bfttflS2*> 
•>x;Ufflftg 1 5 b WTW n 3 2 b . £ fit 

J:0, SKI l«o±«S<ofBW4SE2fl:Sii. £Ofc£ft 
4f 0 . — Kill SiJcom 1 <0 

9x;uM 1 5 a rtASffiETunuMcgm 1 1 <c»as 

Sflifcfcfcfc* 4r>y7*y-yh2 5*atfai2tf>'> 
XA4M1 5b*»feWHK»«3E?UWIIflJ8ft.6. * 
fc. 014 (d) CitioC. 

mm 1 5 afl«S8HffiE?L*«ttaiS*l*. 

[0080] at. wmftittd. msmt. m 

14 ( e ) %Xf ( f ) , 01 5 ( a ) &lf ( b ) lZ^-f 

mm 1 7 afc«E (Vpd), fiBRlfifo 1 V£Epjirt 
1>. 4fc. y-h*ffil9fcFM ylfi (Vpd)S 
tfy-xUft (Vps) fcSLTf-^HIWtfSSfc 

y-MIE (Vg) . (5lj^{f/L^2Vg®^6nSD-fl>. 

c nt i o . frummzii+ftKttm&comTtf 

&«1 7a<9«JEE (Vpd) tUtlEE (Vps) »1 

42C3V (Vofdg) ££|*t&. 
[ 0 0 8 1 ] «twt . ±a*W53tBfc:. *»oia|^t5S 

^r— kiii t^w-r s . utmizi 

-jETU* W84***i:, 014(e) 

fc*t Jot, S3fefI®A> ^^-a'7d — Ku^f yfflii 
4 lfc£*8B («mRUI») 4><0nSJf 3 2a?)IE 

*-fi i lmzwrnztLZzkizzz. 

mrt>** 'J 7*7 -y h 2 5 ts&HB <m?i?!Ki**£ 

») +*> n gi3 2 b<r>m.\ l zmb%mmm>m 
<%~>x\^h<nx\ -awi. ^A-'jr^^vh2 5tK 

[ 0 0 8 2 ] act . 0 1 4 ( f ) , RVm 15 ( a ) t 
J: o t . £M*fcov v£ . 2 mX^t^A *- K 
1 1 1 ^3t3fc£lE?l£*'V U 7*7 vb25 fc&S 
U #»7&. £<9fc*>. 4~f. 01 3t*f ctdt. 
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gKRCObvC. h5VX7ry-M40Sffl 
(Vtg) SrSftWfflfc. *-A'70-FU>fy 

y- h 4 2 wmta ( vofdg > s 3 v t ^n-pftfts uc 

4*, 7feft-f^ttlfflMOSh7y>-'X^l 1 2£>Fl"f 
Vlittil7a<0S{a (Vpd) Sr^3V(C©^Sti:t 

t. y-M8«i9o«{a (v g ) esHMwafcu g 

1 O^x/l^BW 1 5 a t*f LT # * U 7*7 
•y h 2 5 **T* 6 IS 2 ««7X/l^« 1 5 b ^m{4$rT<f 
S. £titJ:0, g3t«««0564«?SfSrS3t1i«*>fe« 

10 <WlEiliffl«(&gT # ^ y 7 h 2 5 t|6]3&>*rti-*« 

ffi5wuwp««ft, %%&JEHtf* ^ y r^y » k 2 5 

[0083] m^X. FU-f yfH«17a»«ti(Vp 
d) , y-h«ffil9C0«<a (Vg). y-xfi*gi6 
(Vps) , Js-)^7n-Yviv'f-yA2<r> 

mfi (Vofdg) SrMO«fflMc«l*Lfc44, h5>X7 
T y-h4 4<0«ffl (Vtg) i3VIC»dt. «^«K 
SaS8»+«*»t]E7L**-v 'J 7*7- v h 2 5 t|fij]&» 

20 [0 084] Hl3tSttJ:3t. HU-fyji 

«{i7acoi:fi[ (vpd) . y-hmffii 9omc![ (v 

g) . hyyxyr-y~h4 4com&. (vtg), y- 

x^i 6c7)«e (vps) *fro«JBfc«ftLfc4 

4. *-*yu-YV4vY-Y 42VMB. (Vofdg) 
S«f**fl[i:t6. 015(b) fc^-tJ: 3 t» 

i*e-ca«i i«t:»ai**i*. 

[ 0 0 8 5 ] fcWC. mW«3Mm, 0 1 3 fcjjrf J; 3 
t, hyyxy ry-h 44 CDMiiL (Vt g ) . y-x 

30 m«i6o«{a (vps) , *-A'7o-HMyy- 

h4 2cr,m(4 (Vofdg) £«OttffllC«J*Lfc44, H 

v^ymmi 7a6o«fi (vpd) sr/i-ei vtL. y 
-Mjffii 9«te(vg) zmvtth. mz s m 

L-Cfl^aj7lIl]Bl0 5rt<OiE1SilStiatt$*. 5I# 

mm»mbLxmmm7 ltaj^s^-s. 

[0086] 4-f , 0 1 3 (c ± -3 fc, ^BSBfcov^ 
T. h7^7ry-h4 4<0tffi (Vt g ) 
40 /N'7O-FW>y-M20>mffi (Vofdg) 

8t«»Lfc4 4 . HM VffiW 1 7 a^mfi ( V p 
d) Z3Vt?Z>. $<st, SHKSfifcSlffB (3HR 
fir) ^a*tov>T. y-Miffil 9co«{i (Vg) 

*»2V(c«m-sti:t,t, #a»«t<oy-b«ai 
9co«fir(vg) z®mmQ.k-t&. 

[0087] ZCDb # , Slfflfi^MStf*!^^ y T^y 
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W, l <r>?4 vx^V K#SMS*ifcBHflIE ( V-xm 
(SVoutS) mm Ztll. 015 ( d ) 

[0088] IHHRfT«)WRT(i. 015(d) 
<0jftttT«* «t o tzx.*n,*U<JUtfXfcl. df-v 'J 7 

^'J7^7 h 2 5t#gS<XTV^3eH4jE7Ui3i 

[0089] *cr>&. 01 5 ( e ) (rmt&frt X 0 1 
x^dfK/l/fcSMfcSHtT. y-X«E (VoutS) £ 

itimm^ (vout=vouts) srKoaj-rcit*^ 

6. *<01*. 01 5 (d) J!jM01 5 (e)cr>W)ttm 

mix, -'ffmzmitiimfti'mo. *<m. n 

&tM&&l*'ft%^X^j:\^mffiX'\i*v >J r# 
* -y h 2 5 fc#»±jE?L/ra!*3*ufc* 4<0«B*«fiM* 

[ 0 0 9 0 J diz ix-t*xmfT0mM*t>%& 

m t aj-r c: t vx § i» . tea . jje-cu , * 1 

fcfci** 1 ), ifcfli* (VoutS) (Vout 

commwmt HtJsn.Hisu) 

•y K 2 5 SrWb-rSiWfc WtLfc^STcOV-X 

a}-f»ffrok#(c, y-xfiffi Vouts, VoutN^Hom 
E*{Mrf*IWts«:fr3. £Oj:5(cLT. 

\mitzvmm (vout=vouts-v ou tN) 
•fzttfxth. 

[0091] &±<7)X 0 fc. JJBiM<0*3fc*>»J||fc;fe 
Irvti. »loHEi|<0»!Bi:R«t, ttKHUHRIk «K 

MHtffln k wwwisrc^BJRtc^v vc , mutt * * U 

firO** 'J7#* -/ h 2 5K#BlS<Vfe*^ 'J7#jf« 
IK^ii o tz-tb b b tic. MtiJ LHrf^+K5Kt««T 

1 £3t?S£m?S?rrt { *-v 'J •/ h 2 5 
it-flc, ;t-A7n-KM MRtt4 1 ^aLTS«l 
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i t# arcs « j: a t-rs £ t a*-es s . 

[0092] ZtllzX *) , SftiB£iBT\ frimiz% 
m*rl,Zl: A * -y-fe vtf- Oil/,?, *<o# 

m*Tzm%.miz%® txmmmt ixj x-^v 
v<mmzm$,-tzbtfx'*&. m*. mwmmco 
mm<m<7)ffimz^xii.. s 1 nm&rmmb mmx 
hb<nx\ ^4«ontew^ffitcfco-ct. mi^HM«o 

[0093] (85<0!QfeOJ$B) 01 6(1. %5<F>% 

<D9m<r>J8mzti^X . h^yX7ry~h44aRtf 

40Hlfi0^k|S]l:T'*>.|>* i . ^d-hw y 
flW4 i*«l3R»CR»t<9*iTv^jft*« s m4<nmm<r> 
BBbm%&. 

[0 0 94 ] ^rfc, 0+. W-t4 2C(i, miO^x/U 
ffiK 1 5 a tf93S8B1S$±rt^*-A7 n- H M HR« 

4 1 jiCfcfc-j-rwtfeiifc^w^o-Hu^ yy- 

20 hXh*), 17Ctt3j--A*7n-HU-f>'y-h4 2c 
COTO, «1<0»>X/HR«1 5a<0JWB«W*»fe*-^ 

[0095] tlbOJ: *5<0SWI<?)»JIWC*$V^ 
«. *-a-7d-K1/>( y^«{4 1 **BfH5C»Jt^<t 
TV^jjSiaW-. *4O50lO«»kBI**fl|jfiS:*t* 

*>-c\ » 5 oiat^»JBt *j v t . » 4 <nm.mm 

tfmWfim ■ SMifc*W*£ Oh. Hits 
30 IEH«i±ieilSfiO^®(cAftW(c^ Lfc«f«c|R6ix6 1 

SfeO^.«<7)SS(i^o»BJc7)^Htc^* ill . 
[0096] ±IB«Hifi<0»ffifC«i, fl^tt!7J 

ttz. pfcoi^l l±OnS13 2a, 32bF*l(C^ 
lS^2(0-7i;Hil5a, 15b£JlMLT^6 
40 *5, nS)13 2a. 3 2 bWft^OlC. pMOXt^^ 

nmmmzmiRT/m2<r)V3.>umm 5 a. i5bs- 

»B£UTt«fcV\ 

[0097] S4>t. pS^a«l l*fflV^TV^*«, 

mmmtmmzwsk&mtiMz^ iwmmm 
mxi&wiKmm&mmcomnmzt^x&mit 

# =>f a- U Tdm^lXiETL^ 0 hWfXtbh . 
50 [0098] 
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[0099J ttz. %%m&x'm.Ltz±mLmzzit 
ft^afflMo s h y v ~jx fcnmmmzwkthm, 
ftm-m s Hzi>%ft$LWiizmz>%w$mw\m 
zmtttx^z. ztaz±*). •mKiziz, 
mm* dwmmizftfr 0 KmMMvmtizmm & 
c t #t-& s . z. commmimmcommnmi.zti 

izm&ix^t. mz. ^mim^twrnmrnzis^ 
xzmmiz^x. mittmmt&'wwmtzfKc 
w mtatmmza^x . jMircffwB^a^ft^M 

&t $®wiximmc>mmffi.®izwmztifz*v v 

%<mxm. 1 fzm&m zwm®.®Wjiz®m s -tt 

[ 0 1 0 0 ] ztuzx 0 , %:%m±mx\ frmmzyt 
mmzk&wm mmmiWizWL 0 a/it--?- w^ft-^ 
fruw^Btu mm^t Lxmwmmmmm 
mzm&tzttfxzz,. 

[Hi ] xmnmicommmmizmMosmj * 

xhh. 

[02] (a) li. Ht<. Hicoi-iUfcffi^Bna 
BT*&. (b)li. MB (a) <OT-II»(;:i&3. 

awf* ( e v ) m±<nmttom-zijitmx'S>i. 

[03] 0i<*)MOSS4*-v*y^<o£ttcoiilS&l8 

[04 ] *%tycom 1 osssfc<zw$gc$6Mo sa-r ^ 

->^y^£Slft3tfl>fc*W#Aai;fifI-fO*4 $y 
[05] 04«#«iiafci3»t*5E*^-f3r-h\ ^x/U 

y-e^i^fflss^x^u^^'y mzmm^<?)m±.<v 

x.*)\,*U<ll ( E v ) O£fc<0«? *ij***5$B ( * 
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F?-A(##) 4M118 AA10 AB01 BA14 CA04 CA20 
FA06 FA14 FA19 FA34 FA39 
FA40 FA42 
5C024 AX01 CX11 CX17 CY16 GX03 
GX16 GY31 GZ04 HX35 HX40 
HX41 HX47 JX21 
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